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Atlas Copco compressors provide air 
for British car body firm 


This means that only 18.3 hp is required for every 100 cu. 
ft. of air delivered per minute at 100 Ibs/sq. in., and this 
extremely high efficiency has impressed industrial plan- 
ners not only at the Pressed Steel Company but through- 
out the world. 


When the new 400,000 sq. ft. Swindon plant of Britain’s 
Pressed Steel Company Limited was planned, the com- 
pressor installation was naturally of prime importance. 
Two Atlas Copco AR7 compressors were installed and 
have been running trouble free, nine hours a day, 5 days 
a week since January 1956 and an AR9 has recently been 
installed to meet the steadily increasing demand. 

They supply compressed air, first, for the clutch control 
and balancing of power presses ranging up to 1,000 tons 
capacity: second, for the spot welding guns and other air 
tools in the Company’s machine shop. 

At 100 Ibs/sq. in. the free air delivery of the 318 hp AR7 is 
1,740 cfm. The output of the 586 hp AR9 is 3,210 cfm. 


PORTICIPSRT 
GRUSSELS WORLD Faia 


WORLD-WIDE SALES AND SERVICE 

The Atlas Copco Group puts compressed air to work for the world. 
It is the largest group of companies specialising solely in the develop- 
ment and manufacture of compressed air equipment. It embraces 
Atlas Copco companies or agents manufacturing or selling and 
servicing Atlas Copco equipment in ninety countries throughout the 
world. For further details, contact your local Atlas Copco Company 
or Agent, or write to Atlas Copco AB, Stockholm 1, Sweden, or 
AtlasCopco(Great Britain) Ltd., Beresford Avenue, Wembley, Middx. 


MAtlas Copco Manufacturers of Stationary and Portable Compressors, 


Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
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Metropolitan 
Plastics Limited 
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We'd like to see him do it 
again...... please don’t think 
we're morbid but working as we 
are to the highest standards of 
precision as a daily routine, we 
naturally have an interest in such 
things. If precision work (in 
thermo-setting plastics) is what 
you’re looking for, plus the 
capacity to turn out a job bang on 
time, you'll be sure to find it with; 
Metropolitan Plastics Limited. 


Glenville Grove Deptford London SE 8 Telephone T1ipeway 1172 Specialists in Thermo-setting Plastics 
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HARPER CASTINGS 


play their part 


...t0 the phenomenal performance of the 


RAYMOND MAYS ZEPHYR 


Rubery Owen & Co. Ltd. chose Harper Castings for the 
exhaust manifolds of the Raymond Mays Cylinder Head 
Conversion because of their precision (especially the smooth- 
ness and accuracy of the internal passages ), their strength and 
dimensional stability when exposed to hot gases, their freedom 


from porosity and their ready machineability. 


If you require Castings needing any similar combination of 
physical and mechanical properties, Harper Castings can meet 


your needs. 


JOHN HARPER & CO. LTD. JOHN 
e3 ALBION WORKS Phone: WILLENHALL 124(5 lines) Grams 


CONVERSION 


Harper quality covers Grey Iron, 
Spheroidal Graphite Iron (Mond 
Nickel Licence) and Meehanite 
castings. Also Metal Pressings, 
machining, enamelling and other 


finishes and sub-assembly work. 


HARPER (MEEHANITE) LTD. 
: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, 


MANCHESTER OFFICE: c/o B. j. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 


LONDON S.W.1__ Tel.: TATE GALLERY 0286 


H 647 
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—that’s versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount. 
ings, cushionings—or in anything else that calls 
for felt. 





Versatile s 








Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - Phone: BURY 2262 (6 lines 
London Offices: 3 Snow Hill, E.C.1 - Phone: Central 4448 7 
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FOUNDRY PLANT & SUPPLIES 


Fit 


WARDS 


into 


your 
industrial 
planning 
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THOS. W. WARD LTD 
ALBION WORKS ° SHEFFIELD 


London Office: Brettenham House: Lancaster Place: Strand W.C.2 
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FACTORY PLANNING & INSTALLATION 
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PING FROIN 


Covering the 


Purolator filters are in use on commercial vehicles, agricultural 
tractors, passenger cars, industrial engines and air compressors. 
Purolator ‘Micronic’ filters for lubricating oil, fuel and air are proving 
successful in every sphere. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
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ir, first in the field with plastic-impregnated paper filters for 
d oil, now lead the way with positive air filtration. 
onic’ air filters are available in a wide range of sizes for 


izhputs of up to 500 c.f.m. 
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CARS AND THEIR CLUTCHES : MORRIS MINOR 1000 7 

















JAMES ARCHDALE & CO., 


TELEPHONE : 
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EDGbaston 2276 
SOLE AGENTS: 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 
Output and quality. 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 
ARCHDALE can 
certainly show you the way to lower costs. 


of these operations, 


We shall be pleased to submit complete schemes 


for your consideration. 


LTD. 


LEDSAM 
A Member of the Staveley Coal & 
ALFRED HERBERT LTD., COVENTRY, Telephone: 89221 


Get in touch with us. 


STREET, BIRMINGHAM, 


Iron Co. 


Ltd. Group 
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BIRMABRIGHT 


for bulk grain transport 











Fifteen tons of grain go into this hopper-type body, built for Hovis by 
Locomotors Limited of Andover, yet the body itself weighs only 35 cwt. 
It is entirely constructed in Birmabright sheet, and rests on a floor frame- 
work of Birmabright extruded sections. 

In addition to saving weight without any sacrifice of strength, Birmabright 
saves maintenance expense. Naturally corrosion-resistant and easy to 
keep clean, it is particularly advantageous for the transport of foodstuffs 
of any kind since it cannot harbour bacteria. 

Do you know how Birmabright aluminium-magnesium alloys simplify 
bodywork construction, and how large a range of materials is available 
from stock? Why not ask us for full information? 


BIRMABRIGHT LIMITED * WOODGATE WORKS «+ BIRMINGHAM 32 
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hidden treasures 


Deep underground, in the bills of Dordogne, in France, is the 
grotto of Lascaux. Long-sealed by a cave-in, the drawings on 
its walls are as fresh as the day the cavemen of 20,000 years ago 
outlined them — the finest gallery of prebistoric art ever to be 
discovered. And deep in the heart of the world’s finest car engines 
another treasure is hidden...silent...enduring...vital...a Renold 
Timing Chain. It’s a gem of a chain — smooth running and 
flexible, capable of innumerable driving arrangements and out- 


living the engine itself. 


RENOLD T!MING CHAINS 


stand the test of time 


er ’ e_8 . 
R 3 N 0 L D -the FIRST name “a precision chain RENOLD CHAINS LIMITED + MANCHESTER 
oof 
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BUSES 


TRUCKS - 
DUMPERS ae 


FIRE ENGINES ey 
EARTH MOVERS eee 


o | 
FORK LIFT TRUCKS ae 
MOBILE CRANES _' 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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ANDRE AIR SPRINGS 
FOR COMMERCIAL AND 
PASSENGER VEHICLES 


The Andre Air Spring consists of two simply installed Air Pillows, one each side of the vehicle, whether single or tandem axle 
arrangement, but they can also be fitted in wishbone suspension arrangements or independent trailing arm suspensions. 
The pressure is maintained in the Pillows from the vehicle air brake system, or from a separate compressor when air brakes 
are not fitted. The suspension assembly can be arranged with rubber bushing so as to eliminate all lubricating points. 


AUTOMATIC LEVELLING 

A suspension incorporating Andre Air 
Springs and levelling valves assures that 
the floor of the vehicle is always parallel 
to the axle, thus uneven loading and 
severe crown road conditions etc. are 
overcome, giving a more pleasant and 
easy ride for the driver. For Passenger 
Vehicles step heights remain constant 
irrespective of load. 


ALWAYS THE SAME RIDE 
WHETHER LIGHT 
OR LADEN VEHICLE 


A feature of air springing is that, due to 
the action of the levelling valves, the 
position on the load deflection graph 
remains constant irrespective of load; 
consequently the frequency remains the 
same for all conditions of service. This 
also has the effect of eliminating bounc- 
ing due to resonance conditions, thus 
reducing maintenance not only of the 
suspension but chassis and body. It also 
affords greater protection for the goods 
or passengers being carried. 


(INCREASED SAFETY 

This ideal suspension gives greater tyre 
life. 

We invite you to approach us with 
your problems, when we shall be 
pleased to co-operate with you on 
all technical matters appertaining 
to this great new advance in sus- 
pension systems. 


Three-and-a-half acres of 9) ~ R fi AVB3 3 R 
specialised Rubber Technology. ) 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS, SURBITON, SURREY 
Telephone: Elmbridge 6580/3. Telegrams: Andre, Surbiten. 

(A SILENTBLOC COMPANY) 
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FROM BRITISH OXYGEN FOR BRITISH INDUSTRY 
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Welding Heating Fiame Cleaning 





Sensational Saffire 4 blowpipes in 1! 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 

The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the commomshank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 


range and efficiency! 
Common Shank 
to which any of 
these biowpipes 
can be fitted 


lc ae 8 ee ee ee 


() BRITISH OXYGEN 


British Oxygen Gases Ltd., industria! Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 


AN. 
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With controlled 
speed and 
force of stroke 


FLUSH 


wm Schrader Air Cylinders 
make light of heavy work 


Schrader Air Cylinders can be used in many ways to eliminate costly 
and bulky mechanical movements and to reduce the fatigue and 
monotony of manual movement. They can be operator controlled or 
automatically synchronized with other machine operations. 

Piston movement can be regulated both for speed, force of stroke, 
and time of each cycle. Wherever you have operations involving 
lifting, lowering, pushing or pulling, consider the Schrader range of 
Air Cylinders. The chances are they can take over the heavy tasks 
and help you expand production. 


fee Schrader 


MOUNTED 
AIR CYLINDERS 


TYPE 
0: A. SCHRADER'S SON (Division of Scovill Mig. Co.) 
629 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 








Piease send details of Schrader Air Cylinders 


NAME 


ADORESS 





SEND FOR DETAILS 
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CLAYTON DEWANDRE 





KELLENBERGER 


Universal Precision Grinders 
with hydraulic or mechanical 


table dri ve. 


Ideal for— 


N 
\ GQ \ \ 
N SG 
SS ~ WS 


grinding 


Features include table which swivels for taper 
grinding ; wheelhead and workhead with 360 

vivel. Six rates of automatic table traverse. 
Automatic in-feed to wheelhead. Three sizes 
294", 464” and 59” between centres. 


Kellenberger also offer a Tool and Cutter Grinder 
with 30.23/32” or 36.7/32” between centres. 





ALFRED 
HERBE R r LTO., COVENTRY — FACTORED DIVISION, RED LANE WORKS 


Automobile Engineer, April 1958 * 17 


AD.375 








ty 
oie 
Sttgy, 
44, 
“he, Vt ttay 
“Stipe 
7 


” 
ad ee 
. 





“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


A PZayelt 


FeRGGtLT Aan CLAGGEW - a 
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Royalite 


NITRILE THERMOPLASTIC SHEET 








has something for everyone 


Designers will find Royalite the perfect material for the most imaginative, forward- 
looking designs. Manufacturers will welcome its versatile forming operation which can 
cut finishing and assembly costs by as much as half. This big saving makes it possible to 


produce a high quality product at a new low consumer price—appealing to a vast market. 


Here’s one of a thousand everyday applications in which ROYALITE excels 


For this, the fascia of the new Vauxhall Velox and Cresta, Royalite was chosen, Available 
in attractive colours, to match modern styling, Royalite can actually be moulded in one 
piece — with or without Vibrafoam 
backing —and formed into the 
most intricate shapes for many 
functional and body trim parts. 
Extremely hard wearing and 
grease resistant, Royalite retains 
its good looks through years 


of rough usage. 


The 
Royalite 


field of 
applications 
is continually 
expanding 


Here are some 
recent additions... 


TRANSPORTATION 

Automotive parts 

Trimming 

Panels 

Fascia panels 

Aircraft cabin parts 

Large interior panels 

Buses 

Coaches 

Refrigerator trailers 

Trucks 

PACKAGING & MATERIAL 

HANDLING 

Boxes 

Trays 

Holders 

Precision containers 

Displays 

CASINGS & HOUSINGS 

Instrument cases 

Partitioned boxes 

Equipment cases 

Housings for precision 
equipment 

Office equipment casings 

LUGGAGE 

Business luggage 

Lightweight luggage 

ELECTRICAL 

High line protectors 

Control panels 

Electrical housings 

Radio outer casings 

MISCELLANEOUS 

Airconditioners 

Knife boxes 

Food trays 


We've an idea Royalite can help you 


Write now for Royalite literature to 
General Products Division 


Home: The North British Rubber Compony Limited. ABBey 7135 
Export: U.S. Rubber Internationa! (Great Britoin) Ltd. ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.1! 
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Pela Compact 


A new design using modern insulation techniques, 
wire coverings and production methods to obtain 
the same output from a more compact frame size. 
The motor is smaller in size, lighter in weight 
and more economical in materials used giving a 
saving in cost. 


TO BRITISH STANDARD 2960 


Brook Technical Sales Engineers are available to 
give fuller details and advice on the application of 
the new motors without obligation. 


EARLY DELIVERY 


drip-proof ™ 


WRITE 
NOW FOR 


ba LIST 


85l 


otor 
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Please send copy of List 851 RE 


TICK wEeRe 


Please ask your representative 
to call... d wim 


Name 





Firm 


Address 











K17 








Send coupon to Dept. K.17, Brook Motors Ltd., Huddersfield 


58/1 
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K THE VICE BUILT AS 
A MACHINE TOOL... 


Expensive machine tools deserve a machine vice of 
equal precision—a role befitting the precision built 
DOWN-GRIP vice. Laborious setting-up time is 
substantially reduced. The quick action jaw slides 
right up to the job—a slight turn of the screw then 
gives instant and positive downward grip! 


This vice has its own hardened and ground steel table, 
parallel to the base, providing a permanent foundation 
for precision work. 

By simply pressing the thumb- 

triggers the movable jaw is entirely 

free to slide, thereby eliminating 

time wasted adjusting the normal 

machine vice. 

Hardened steel jaws are fitted as 

standard but soft jaws are available. 


Vice swivels on base through 360° 


Reversible jaw plates for irregular 
shapes. 


Standard range includes 4”, 6” and 


8” jaw widths. . al 





' WOW 
GIP 


p FASTER 
VICE 


itel 
ee aa ‘ob down! 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. 
SHEFFIELD ENGLAND 
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all lined up and 





with £, APASL. a 


moulded brake 


fitted as standard equipment by 
A.C.V. LIMITED - ALBION MOTORS LTD 
THE AUSTIN MOTOR CO. LTD 


BRISTOL COMMERCIAL VEHICLES LTD 


APE ASBESTOS COMPANY Ls ee SD 


and at MANCHESTER: National Buildings, St. Mary's Parsonage, Manchester 3, Te!: Deansgate 6016-7-8; GLASGOW: 217 Bothwell Street, Glasgow C.2, Tel: Central 217! 
NEWCASTLE: 19-20, Exchange Buildings, Newcastle Tel: Newcastle 20488 
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ER CARS LTD « FODENS LTD 
\ND MOTORS LTD - LONDON TRANSPORT 
ELL LORRIES LTD 


ORT VEHICLES (DAIMLER) LTD 








aati 
CLAYMORE P.S.U.C.I 


2116 PARK STREET LONDON W.8 


Telephone : GROsvenor 6022 


‘GHAM : 11 Waterloo Screet, Birmingham 2. Tel: Midland 6565-67 
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Sterling achievements 





span the history of an era 





. and help to make that era memorable. 












r 
¢ 
s 
The continuing success of Sterling Metals is due to their ability 
3 to supply castings of the highest quality 
- r . ‘ So P 
i ; in the desired quantities at the right time 
¢ 7 . . 7 
7 Today as in the past, Sterling Metals offer the 
* srreate chnical experience augmented | | . ol 
; greatest technical experience augmented by quality contro 
7 of production which is second to none. 
/ | | er ae 
é Sterling Metals are the acknowledged experts in casting aluminium * 
s + 
rs . ° bog 
; i and magnesium alloys by sand, die and precision mould processes, 
‘ f 
5 F, and in making engine blocks and cylinder heads in high duty iron. 
A 
> * 
, | ed 
- f Sterling Metals are at your service 
- » 
f 
> Spiral bevel di ive casing and cover 
in Z5Z Magnesium-Zirconium Alloy 
r for record-breaking M.G. EX.181 ear 
} ¢/ ity courtesy of British Motor Corporation. 
ed , 
| 
a 
a 
te 
ta 
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” é STERLING METALS LTD 
ial NUNEATON - Nuneaton 4221 
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AGRICULTURE 


AUTOMOTIVE INDUSTRIES - EARTH MOVING 


MACHINE TOOLS - MECHANICAL HANDLING 


Im 


#> 
MARINE ENGINEERING 


GAS INDUSTRY 


WHATEVER THE JOB 
THERE’S A 





FLEXIBLE PIPE 
TO GARRY IT THROUGH 


Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes, write please to :— 


DUNLOP RUBBER COMPANY LIMITED + ST. GEORGE'S ROAD + COVENTRY + TELEPHONE: COVENTRY 64171 
on/vo8 
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for fast, automatic face 
and diameter grinding 


Components requiring grinding on face and diameter or cylindrical 
portions and shoulders, can be produced automatically at fast rates on 
the M.S.O. type F.H.S. machine. This grinder has a fixed wheelhead 
which is offset 30° and carries the grinding wheel on the right-hand 

side. The angular setting ensures high finish of the shoulder. Height 
acuaedl at cchac of centres 54”. Maximum diameter ground 4”. 


device. 





Sales & Service for... DRUMMON D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone ; Midland 3431 (7 lines) ‘Grams : Maxishope, B'ham. Also at LONDON : Phone : Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone = Central 3411 
IF 275 
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Production 
Gear Testing on 


WADTOOL 
Equipment 





Simple centre attachment for spur 


gears integral with shaft, etc. 
Photograph by courtesy of Morris Motors Ltd., Engines factory, Coventry. 


The Wadtool Gear Tester provides a quick, accurate 
and economic method of checking production gears— 
that’s why it is used by mass production organizations 
like motor manufacturers. 
Indexing centres atrachment 
for spurs, spiral bevel or Two saddles mounted on guide ways carry the gears to 
worm gears | be checked. One saddle is clamped in position and the 
~ other ‘floats’ on steel balis and is kept in contact by 
eee an »\ spring pressure. Movement f this saddle caused by 
‘ | irregularities in the gears is recorded on a dial indicator. 
_ gether with special equip- 
Attachments are available for accommodating various 
types of gears. The machine illustrated has maximum 
centres of 10”. 


A similar Gear Tester is now available with maximum 
centres of 20”. 


Write today for full details. 


ment for worm testing. 





Soles & Service for... DRUMMOND-ASQUITH .. « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone ; Midland 3431 (7 lines) “Groms: Maxishepe, B’hom. Also at LONDON : Phone: Trofolgor 7224 (5 lines) ond GLASGOW : ‘Phone : Centrot 3411 
HF 132 
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what, no nuts?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw, 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 





Linread 
LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS © CUSTOM DESIGNED COLD FORGED FASTENERS «+ ALEX SCREWPLUGS 
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The filter, reducing valve and 
lubricator combined in the Enots 
Air Service Unit ensure a supply 
of lubricated, clean air at pre- 
controlled pressure to all air devices 





A pressure reducing valve fitted to almost 


any pneumatic device will save its cost in a very short time by reducing air 


consumption. At how many points in your works are you using full line 


pressures of up to 100 Ib. per sq. inch where 80, 60 or even lower pressures 
would be adequate? Savings are more or less in direct proportion to pressure 


reduction. 
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Hard Facts 























Ry KS) e & > oy Ss 


SOME PEOPLE say that “the salt bath method of casehardening is a back number”. 

Well, our sales of ‘Cassel’ carburising salts have been rising spectacularly over the last ten years. 

Look at the graph—it speaks for itself. Last year we sold more ‘Cassel’ salts than we'd ever done 
before ; and it wasn’t just that existing customers were using more — we had many new 

customers last year. So there it is: for a “back number”, the salt bath method seems to be doing 
pretty well. It’s not surprising — the salt bath method gives you simplicity of control and high 
metallurgical quality. And we like to think we have something to do with its evergrowing popularity — 


after all, you can’t do better than 


‘Cassel’ Salts for Casehardening 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1. 
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SOLID & FLEXIBLE 
ROLLER BEARINGS 


Yyyyy 


Yfy Y YY Yyy 
Yy 


, Ypy, 


y Yy Yy 

i rang 4 and Flexible Roller Ba Y 7 YY 

Y, he" ‘om 10 mm. to 350 mm. @ Up 

V//papter. Ask for catalogue RFX. —U 

Y High capacity Max-Load Roller Bearings in a 

G very wide range also available. ‘Ask for 
catalogue MAX. 


All interchangeable with and equivalent to 
bearings of American type and manufacture. 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 


LONDON OFFICE: 44, Hertford St., London, W.1. Tel. Legation 3888 Telex: 23549 
POLLARD BEARINGS (Northampton) LTD., Countess Rd., Northampton. Tel. 3766 Telex : 31-624 
CANADIAN POLLARD BEARINGS LTD., Oakville, Ontario. Telephone No. VI1.5-1667 
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AC Fuel Pumps 


AC Oil Filters 


AC Instrument Panels 
t 


AC Thermostats 


= alled |= Pia 
starts with 


AC Air Cleaners & 
Silencers 


QUALITY PRODUCTS 


DELCO-REMY 
Ignition Distributors 





Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
DELCO-REMY De} b . iN glad! 
Oil-Filled Coils AC-Delico research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


DELCO Electric Motors 


AC Instruments 





DELCO-REMY Switches 


DELCO Electric 
Screen Wipers 





Automobile Engineer, April 1958 











A trustworthy service— 


The efficient machining of metals 


presents problems of such importance that 





we, as specialist oil manufacturers, undertake 
considerable research work in order to arrive at facts that will permit the selection 
of Cutting Oils on a scientific and thoroughly reliable basis. It frequently happens in 
the machine-shop that this selection is not based on any sound consideration at all, 
different plants performing the same operation on the same machine and metal, often 
showing wide variation in type of Cutting Oil used and results obtained. 

Cutting Oils to meet present-day requirements can be made available, some standard, 
some very special,.and satisfactory machining cannot be accomplished without them. 
With the increasing use of special steels and advanced machining methods the old 
‘hit and miss’ methods will not do. 

Our organization is tireless in basic research to ascertain the usefulness of various 
constituents in Cutting Oils and to determine their influence on current machining 
problems. 

We have been engaged in metal cutting oil development for nearly sixty years 


and are recognized as the foremost authority. 


Edgar 


aughan 


€ Co. Ltd. 


BIRMINGHAM - 4 - ENGLAND 


Works and Depots at: Birmingham 
Manchester, Liverpool, Southall (Middx.), 
Bristol, Glasgow. 
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Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 


Ar aldite ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 


draw dies, can all be made by simple methods with virtually no machining 
t l and a minimum of skilled manual work. Araldite tooling resins are used 
00 S as gravity cast mineral-filled mixtures or with glass fibre mat or woven 


reinforcement, the latter providing strong, dimensionally stable, but 


shape the lightweight surfaces and structures. Advantages of Araldite in tool- 


making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 


inch. Photo by courtesy of The de Havilland Aircraft : ; 
Co. Ltd. Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 
for casting high grade solid electrical 
insulation 


_ supergene, potting or sealing electrical 
The recommended techniques are simple and easily ee 


acquired. Full details and practical assistance are for producing glass fibre laminates 
available upon request. May we send you a copy of for making patterns, models, jigs and tools 
our new publication on Araldite for tools, jigs and as fillers for sheet metal work 


fixtures ? as protective coatings for metal, wood and 
ceramic surfaces 


Araldite (genavnayiy 


Araldite is a registered trade name 


A... ae Re A Ciba Company * Duxford * Cambridge - Telephone: Sawston 2121 ae 
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and step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a sheer necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator's eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position —and out of the way when not needed. It needs only a low- 
powered bulb for high-class results—a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp by sending for Booklet A 


TERRY An le Oise LAMP 
glep 


Regd. 


Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 





* A SUGGESTION FOR 
MACHINE MANUFACTURERS .— 
Why not fit your products with 
Anglepoise? We will submit 
samples on approval. 
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—and still no need for a re-bore 


W. F. Miner and Sons operate a long distance haulage fleet 

based at Widecombe-in-the-Moor, Devon. Recently they 
examined their 7-ton type QX Commer which had run 

on Shell X-100 30 from new and had then 198,000 miles to its credit. 
When the sump was removed the crankcase and internal 
compartments were found to be so clean and free from 

sludge that the sump was replaced without any work being done. 
Next the cylinder head was removed and cylinder bore wear 

was measured and found to be less than 1/1,000 of an inch 

wear. “In five tough working years, the only repairs done to this 
vehicle were to replace three exhaust valves’’, comments 

Mr. Miner. ‘‘It proves the wisdom of using only Shell X-100 for petrol 
engined commercial vehicles run under arduous conditions’’. 


FOR LONGER PETROL ENGINE LIFE 


MOTOR OIL 
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SUSPENSION UNITS 


for the HEAVY - 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal! movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
little to the spring stiffness. They are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


Permitting universal pivotal movements combined 
with large loads, Spherilastik bearings are being 
used with great success on a number of new 


suspension systems. Rubber is bonded to the 
spherical inner member and to the outer member 





which is in three segments. Force-fitting in the 
caerran Sroieary pee. ceerr. te, feemeane. Wie ond 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


These are made in two types, one as 
illustrated and the other a stil] heavier 

duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 

Whatever your suspension, transmis- 

sion or vibration problems may be, our . 
engineers are always at your disposal. . 





498,000 MILES 
IN 5 YEARS 


—and still no need for a re-bore 


W. F. Miner and Sons operate a long distance haulage fleet 

based at Widecombe-in-the-Moor, Devon. Recently they 
examined their 7-ton type QX Commer which had run 

on Shell X-100 30 from new and had then 198,000 miles to its credit. 
When the sump was removed the crankcase and internal 
compartments were found to be so clean and free from 

sludge that the sump was replaced without any work being done. 
Next the cylinder head was removed and cylinder bore wear 

was measured and found to be less than 1/1,000 of an inch 

wear. ‘‘In five tough working years, the only repairs done to this 
vehicle were to replace three exhaust valves’’, comments 

Mr. Miner. ‘‘It proves the wisdom of using only Shell X-100 for petrol 
engined commercial vehicles run under arduous conditions’’. 


FOR LONGER PETROL ENGINE LIFE 


MOTOR OIL 
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SUSPENSION UNITS 


for the HEAVY 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal! movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 





little to the spring stiffness. They, are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


. Permitting universal pivotal movements combined 
' with large loads, Spherilastik bearings are being 
used with great success on a number of new 
suspersion systems. Rubber is bonded to the 
spherical inner member and to the outer member 
which is in three segments. Force-fitting in the 
housing pre-loads the rubber to increase life and 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


4 These are made in two types, one as 
; illustrated and the other a still heavier 
duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 

Whatever your suspension, transmis- 
sion or vibration problems may be, our 
engineers are always at your disposal. 





METALASTIK LTD., LEICESTER 











Vv idening the « hol e of 


resilient jointing materials 


LANGITE 


Langite — which for more than thirty years has been used so 
extensively wherever there is an oil joint to be kept tight — 
utilizes the natural resilience of cork, bonded together by an 
original process. 


NEOLANGITE 


like Langite, embodies cork, but in this case is bonded with 
appropriate synthetic rubbers. 

NeoLangite is used extensively on transformers, aircraft, motor 
vehicles, etc.; it has a considerable mechanical strength and 
recovery after compression. 


Chingford cork ‘jointing’ material 


For less critical applications, cost may be saved by the use of this 
material, made alongside Langite but toa less exacting specification. 
All other types of non-metallic seals, compressed asbestos fibre, impregnated 
paper etc. can be supplied. 


CORK MANUFACTURING CO. LTD., SOUTH CHINGFORD, LONDON E.4 
Telephone: Silverthorn 2666 (7 lines) 
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Metrovick VERTIVICK electrodes 


for vertical and overhead welding 


The Vertivick is a superior all-position electrode for mild steel welding, possessing 
exceptional qualities for use in the vertical and overhead positions, yet retaining all the 


essential features for downhand welding. 


SLAG-FREE WELDS—As the arc length of the Vertivick electrode is not critical, 
sound slag-free welds, with excellent mechanical properties, can be achieved even with 
inexperienced operators. The slag, being sufficiently fluid, clears quickly from the molten 
pool when welding vertically and there is no tendency to flood the arc when downhand 


welding. Slag can easily be cleaned from the root run of vee-butt welds. 


FINISH—Vertivick electrodes have a stable arc which is easily struck and gives a 
smooth and regular weld appearance with a close rippled finish free from spatter and 


undercut. Downhand fillets are flat in shape and show an excellent “ wash-on ”’. 


APPROVALS—Approved by the Admiralty, Lloyd’s and the Ministry of Transport 
and Civil Aviation for welding of mild steel in all positions, also by the Ministry of 
Supply for welding Carbon Manganese steels (carbon 0.26°% max.) Class FV.1050/IV 
British Standard Classification E317 


METROPOLITAN -VICKERS 


An A.E.1. Company 


Metrovick Electrodes for Every Purpose 


L/P703 
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GAUGE & TOOL 
EXHIBITION 


12-21st MAY, 1958 
10 a.m. - 6 p.m. 


NATIONAL HALL 
OLYMPIA 
LONDON 


Organised by 
THE GAUGE AND TOOL 


MAKERS’ ASSOCIATION 


Descriptive leaflets in English, French and German 


are available on request from: 


The Secretary, 
THE GAUGE AND TOOL MAKERS’ ASSOCIATION 


Standbrook House, 2/5 Old Bond Street, London, W.1. 
Telephone: HYDe Park 3451-2 
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LsSMAT IC 
‘alilediebe 


7,000,000 dimensions are being inspected per hour on Sigma Multi-dimension 
Inspection Machines—33°,, on in-process measurements for quality control— 
operating throughout the world—inspecting parts from watch components to 
waggon carriage wheels—up to sixty dimensions are being measured 
simultaneously—equipment available for economical, multi-dimension inspection of 


small to medium batches, mass-production or automation production methods. 








we OR 
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features of 


GIRLING 
DISC BRAKES 


make them outstandingly successful 
for modern cars and vehicles 


The Girling Patented method 
of FRICTION PAD EXTRACTION 


for easy relining and visible 
inspection. 


The Girling Patented 
ee SEGMENTAL FRICTION PAD— 


distributing the energy uniformly 
over the braking path with benefit to 
both lining and disc and increasing 


the pad life. 


The Girling Patented method 
of AUTOMATIC ADJUSTMENT by 
the hydrastatic principle. 




















GIRLING 
THE BEST BRAKES IN THE aon ©) 


—— 


DISC BRAKES 














GIRLING LIMITED ’ KINGS ROAD ‘ TYSELEY ’ BIRMINGHAM ' 11 
5.4039 
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Means to an end 


With chisel and mallet the sculptor’s 
hands create a masterpiece from solid 
stone. The tools of his craft, like many 
others, owe much to correct heat-treat- 
ment. And that’s where Wild-Barfield 
come in. We pioneered the use of 
the centrifugal fan, and forced air 
circulation is still the best available 
means of tempering, secondary harden- 
ing, etc. Correct heat-treatment is only 
a means to an end, but it does require 
properly designed furnaces. We’ve been 
making them for over forty years. 


FORCED AIR CIRCULATION FURNACES 





ELECTRIC 


BarelD | 


FURNACES 


STRIC FURNACES LIMITED 


7 
d By-Pass, Watford, Herts. Telephone: Watford 6091 (8 lines) 
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Soldering Printed Gircuits — 
_ without tears 


ES 


TRADE MARK 


Trouble free, fast soldering, with no joints 
missed or excessively loaded—that’s what you can 
expect from Flowsolder Mk.II. This versatile 
equipment—widely used in this country and in 
great demand in America—operates as fast as your 
production line, and features: 


@ Automatic angled entry and exit for panels 
Straight—line conveying 
Continuous clean solder flow 
Rapid action—cannot slow up the line 
Takes panels of any length 

@ Minimum exposure to heat 

FRY’S METAL FOUNDRIES LTD., Tandem Works, Merton Abbey, London, S.W.19. Telephone: MITcham 4023 
And at: MANCHESTER * GLASGOW : BRISTOL & DUBLIN 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 





case hardening quality 


for 
gudgeon pins 





THE PARK GATE IRON & STEEL we pot ROTHERHAM 


AG) Company TELEPHONE SOTHER! } LEGRAMS YORKSHIRE. PARNGATE, YORKS 
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Above: 
A battery of 12 automobile layshaft gears being 
generated. Cycle time per gear is 3} minutes. 


SYKOMATIC 


MAGAZINE LOADING GEAR GENERATOR 


With the Sykomatic, 
W. E. Sykes Ltd have taken 
a really big step forward in 
automatic gear production. 
The controls are simplicity 
itself. Once the rotary turret 
magazine has been loaded with 
blanks, gears can be cut in one 
automatic cycle without any 
further attention from the 
operator. 


What is more, the Sykomatic 
requires a minimum of floor 
space, and can easily be 
accommodated in a small 
machine shop. 

If you have quantities of simi- 
lar gears to be cut, it will pay 
you to investigate the Syko- 
matic. Write your name and 
address in the margin of this 
advertisement and sendit to: 





GEAR AND RACK GENERATING MACHINES - 


46 


W. E. SYKES LTD: STAINES - MIDDLESEX 


HOBBING MACHINES 


* GEAR SHAVING MACHINES 


GEAR SHAPING CUTTERS * HOBS 
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SHAVING TOOLS 


PHILIDAS 
Self-locking Nuts 


NEVER LOSE THEIR GRIP 


er eee PRT Seas 


Be Pg Se LS eee a aS as 
Ts ipa DRE eo Toa ae eh ee Wt pee ee OM 


Fae th re 


Continue to rely on 


These one piece nuts are of all-metal con- 
struction—with no insert. They stay secure 
under extremes of temperature and against 
all vibration—and can be used time and 
time again. 

Most types and sizes available from stock 


Send for our new catalogue THEY YIELD ONLY TO A SPANNER 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD. 


FERRYBRIDGE, KNOTTINGLEY, YORKS. LONDON OFFICE: 44 HERTFORD STREET, W.I. 
Tel. Knottingley 2323 (5 lines). Telex 55-166. Tel. Legation 3888. Telex 23549, 
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The logical advance in M\QealecH UTE! 





OLD WAY 


Threaded studs were 
spot welded (or inserted 
= = = if die-cast) to the name- 
CSSSSSSSEBES ne EE nS plate. To hold this in 
position, washers and 
nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications. 








THE SALTER WAY 


Studs are cast in with 
the nameplate, and the 
Fixes are simply pushed 
on, even on blind appli- 
“W" FIXES ON STUDS cations. The whole is 
firmly retained with an 
even spring tension. 














save material-reduce assembly time SHIMMER ES 





When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is 
complete without it a 
Circlips Fasteners Retainers Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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If you can’t go through GO OVER 


| necrnccee 


Are you compromising between the ideal production layout, and the 
realities of moving materials and components around your works ? 
Far better to integrate the two requirements by installing a British 
MonoRail system. This permits overhead transfer at a controlled rate 
in any direction. Internal transport can therefore be fully linked with 
mechanical processes, while leaving maximum flexibility and economy 
of layout on the ground 


Advantages worth noting © Uses ‘free space’ for conveyance and 
storage O Switches, interlocks and lifts permit movement in three 
dimensions 0 Choice of individually powered, fully automated Or gravity 
drives 9 Can accommodate any number of items per transit 0 Transit 
rates from 2-150 ft./min. 0 Negligible operational and maintenance costs 
oO Underslung system permits unobstructed transfer between parallel 
After a survey ‘of~your plant, we produce tracks O System can be extended as required 6 Any size of installation 


tailor-made plan. This and-the estimate are free. 0 Excellent after-sales service 


iF YOU WANT TO GET A MOVE ON 
Send for the man with the MONORAIL plan 
WREN WORKS - CHADDERTON LANCASHIRE - TELEPHONE: MAIn (OLDHAM pies 
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When you're dreaming up plans to increase production it’s time to wake up to AZOFLEX. It’s the 

only process to apply a controlled quantity of developer, thus ensuring optimum quality at all 

running speeds—and it’s the only daylight reflex copying process. There are no dangerous 

chemicals and because no ducting is necessary to take away offensive fumes, machines are freely 
movable from place to place. Exposing, developing 
and print delivery are completely synchronised and 
output is virtually as fast as the operator. In plain 
language the AZOFLEX MODEL 42/63 can produce more 
than one hundred 20” x 30” prints an hour at a lower 
cost per print than you ever dreamed. 


AZOFLEX MODEL 42/63 MARK Ii 

Synchronised printing and developing machine. Capacity : 
cut sheets and rolls up to 42 in. wide. Printing speed: 
from 6 in. to 154 ft. per minute. Dimensions: Height 
50 in., width 71 in., depth 52 in. with delivery tray 
extended. Weight: approximately 850 Ib. 





Enquiries to: 


Ilford Limited, Industrial Sales Dept., 
i L FO R D AZ13C Ilford, Essex. 


Telephone: ILFord 3000 








MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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Vokes new paper element 


- — ai? intake filters 


give over 99.9] 
efficiency in the 
3-5 micron range 





JA, internal combustion engine uses vast quantities of air—about 
10,000 times as much air as petrol or fuel oil by volume—yet many 
units, such as powered road tools, small agricultural equipment, small 


stand-by power sets, cement mixers, compressors, etc., though often 























working in difficult and dirty conditions, have no air intake filtration 














at all. The Vokes high-efficiency paper element range of air intake 
filters has been designed for this type of application. With over 99.9%, 




















efficiency in the 3-8 micron range, they combine extremely high dust- 























collecting efficiency, ease of maintenance and replacement with low 
initial cost. The filter itself is a specially impregnated paper with 
plastic-sealed end caps. The standard range of sizes offers capacities 
from 10 to 145 c.f.m. Literature giving more details of this simple, 
inexpensive, and efficient filter is available on request. 


Pioneers of Scientific Filtration 
VOKES LIMITED + GUILDFORD «+ SURREY 


Telephone: Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess Gfd. 
Vokes (Canada) Ltd., Toronto. Vokes Australia Pty. Ltd., Sydney Represented throughout the World 


vive 
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“ Broomwade” Type D Com- 
pressor in use at Rover Car 
Works, Solihull. (Photograph 
by courtesy of The Rover 
Co. Ltd.) 











... atthe ROVER ear works 


In car factories compressed air provides a large part of the power used. When the job must be 
done with speed, efficiency and at minimum cost, most works turn to “BROOMWADE” stationary 
air compressors. 


Simple design, slow speeds and adequate cooling ensure high efficiency. Constant research and 
development are maintaining the “BROOMWADE” reputation for EFFICIENCY and RELIABILITY 
throughout the world. 


Illustrated is a “BROOMWADE” Compressor, Type D, operating at the Rover Car Works, 
Solihull. This famous company uses a number of “BROOMWADE” Compressors and a large 
number of “BROOMWADE” Hoists, as do motor manufacturers all over the world. 


*““BROOMWADE’* 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom’’, High Wycombe, Telex 


444 SA 
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Fledble Joints “Aled 


A fight between two mustang stallions 

was quite a common sight on 

the American plains where wild 

horses roamed in their 

> thousands in the late 18th 

I~ Se and the rgth century. 
> = ~ 


*% 


Of course, in the 20th century, when engincers want flexibility in the horse-power under their 


control they instinctively think of the hall-mark “SILENTBLOC” for 
FLEXIBLE COUPLINGS, FLEXIBLE BEARINGS & ANTI-VIBRATION MOUNTINGS. 


Collected over many years, there is a wealth of technical information at your disposal. When a 


project is on the drawing-board our technicians can be of most help to you... 


COME TO US AT THE DRAWING-BOARD STAGE 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, 
[wees Be: @ &ee em «SUSSEX, Telephone: CRAWLEY 2100. 
, ate? Subsidiary —The Andre Rubber Co. Ltd. 


























‘KYNAL’ mark III 


LORRY BODY 
SECTIONS 


FOR PLATFORM AND DROPSIDE LORRY BODIES AND TRAILERS IN A 
WIDE RANGE OF DIMENSIONS. 


ALL THESE SPECIAL FEATURES 


* Suitable for almost any type of | * Choice of hollow section or sheeted 
chassis. frame dropsides and tailboards. 


Two widths of interchangeable, * Minimum number of sections 
inter-locking floor sections. required. 


Alternative siderails with concealed %* Greatly improved weight/load ratio. 
fixing. 





* Floor sections and * Floor fixing bolts 
cross-bearers can be readily accessible, 


drilled in position. 


The latest and lightest aluminium alloy 


sections for lorry body building 


METALS 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I DIVISION 
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FLASHERS for SAFETY 


WE Effective—compel attention in 
' any light 


& Reliable—only one working 
part in complete installation 


CAV Flashing Indicator Equipment is de- 
signed specifically for use on buses, coaches and 


commercial vehicles up to the heaviest types, 

j—. 
Self-cancelling 
Switch with 
Warning Light, 
suitable for much development work and their optical 
flasher operation. 


whilst sets are also available for tractor/trailer 


combinations. The lamp units are the result of 


£444 PHRASES 
++ 


design ensures maximum visibility by day or 
night. Three types are available—circular for 
front or rear mounting, side mounting and 
arrow type. The flasher unit is ex- 
tremely simple, with only one working 
part, and is therefore reliable; it is also 
easy to wire and is not vulnerable to 
accidental damage. Two types of 
switch are available—the self-cancel- 
ling type with incorporated adjustable 
time delay and indicator light, or a 
simple hand-cancelling type if requir- 


J Condenser ed. Full particulars will be sent on 
Relay Flasher 
Unit with cover 
removed. 


request. 


$a 
Wil jy, " 
a, 
ee oN 


SAAR S 





CAV FLASHER INDICATOR EQUIPMENT 
The World’s Leading Manufacturers of 


FUEL INJECTION & 
ELECTRICAL EQUIPMENT 


CAV LIMITED, ACTON, LONDON, W.3 
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Smethwick Drop Forgings 


.» FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. + SMETHWICK AND KIDDERMINSTER * 
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|| INGERSOLL 


CUTTER GRINDER 











LO/2\ Ge" HOAN 4 QUEEN eo ea ow Re) 1o\e) a AP 


ASSOCIATES LIMITED WILFORD CRESCENT Nesmalttctt te Tel. Notts 88008 
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Designing a Drive? 


V-BELT DRIVES 
V-BELTS 


TAPER-LOCK 
PULLEYS 


TAPER-LOCK 
CHAIN DRIVES 


TORQUE ARM 
SPEED REDUCERS 


VARIABLE 
SPEED DRIVES 


COUPLINGS 
CLUTCHES 


ANTI-VIBRATION 
MOUNTINGS 


FLAT BELTINGS 


PACKINGS 
AND SEALS 


Britain's first pocket size drive handbook, with Set in thi da 

copious information, convenient to handle and a ~fes ~ 

easy to read. Sales ‘patter’ has been rigorously ee ae “es 2 
excluded —this is a working tool for designers the a ae <f 
and draughtsmen who have already decided saaibainns tate 

Lee, buy Fenner products. It contains just the catalogue isa 

information the user requires as determined in model of clarity 

25 years experience by the engineering staff of even in its 7}” x 53’ 

size. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Salisbury Hypoid Axles 


farm tractors 


when it's a matter of draw-bar pull, in a 
machine that has to stand up to heavy-footed 
engagement of power . . rely On SALISBURY 


Versatility and high performance 


when it's a matter of converting every 

ounce of power into “go™ at the drive axle . 
iin ‘ most constructors rely On SALISBURY 

Proof of versatility? Look at most of Britain’s finer cars, and then 

look at agricultural tractors, dumper trucks, and other heavy duty vehicles. 

You'll find Salisbury hypoid axles and gears doing superior duty 

in the “sprinters”, the “hacks”, and the “draught” horses 

of the Automotive world. Specify Salisbury 

hypoid axles or gears: they rank among the world’s most efficient . . when the reliability of the final drive affects 


the user’s profit and loss ; and the drive gets a 
methods of transmitting torque from a motor to the wheels that do the work “ pounding” in city traffic . . rely on SALISBURY 





SALISBURY TRANSMISSION LTD MEMBER OF THE 


BIRCH ROAD : WITTON -: BIRMINGHAM 
EAST 3205 
Automotive Division of- 


BiRFIiEtco INDUSTRIES LIMITED =.- LONDON BIRFIELD GROUP 
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DOUBLE 
HELICAL 


GEARS 
OF PRECISION 
AND 
PERFORMANCE. 


For every type and size 
of automobile transmission 
in either small or 
large quantities 
specify 


“GEARS BY DAVID BROWN” 
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THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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“Oilite” self-lubricating bearings} 


LM SHAFT 


no attention. Die pressed and 


BRONZE & =o! 


ROAD IPSWICH * GRAMS OILITE! 
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at ROM 


smooth the flow 
of power 


| understand Ransome & Marlies make a special 

study of lubrication problems ? 
We do indeed. A bearing’s performance is governed by correct 
lubrication as much as by correct design and materials. 
The cage location area is one of vital importance. The lubricant 
must also protect the highly finished surfaces from corrosion and 
help to dissipate any undue heat. To fulfil these requirements, 
we have a team of lubrication specialists at work. 


What special lubrication problems do they have to deal with? 
Our Technical Department study each case individually before 
making their recommendations. They may advise on grease for 
horizontal or vertical shafts, with the correct housing design and 
method of packing. If oil is used, the recommendation may 
involve lubrication by oil splash, a controlled oil level, drip feed 
or wick feed, and so on. All the time, of course, the various 
oil companies are developing new lubricants and these we subject 
to stringent tests before we recommend them for any application. 


What about lubrication at ultra-high speeds? 


3 @ <, 
RANSOME & MARLES , 8) : Research into this is continuous. Operating speeds, loads and 


BE ARING CO iTD temperatures are steadily rising and every week brings fresh problems 
2° : for solution. Aircraft and guided missiles are the obvious—but by no 
Newark-on-Trent England means the only —instances. Speaking generally we recommend 
Telephone Newark 456 lubrication by oil flood or vapour mist for the very highest speeds. 
Telex 37-306 We have built up extensive data on this and allied problems. If you 
get in touch with our Technical Department they'll be only too glad 
to talk lubrication with you, 
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THE FIVTTInGs COUNT 
SCH MA LOT.... 


. .. ask any motorist, whether he drives a revered veteran, 
the best car in the world, a track-tuned roadster or a home- 
made special. 


The most useful modern metal—Stainless Steel—is 
being used more and more for motor-car trim and fittings. 
Stainless Steel is ideal for the job, no peeling or chipping, 
no polishing, all it requires is a wash with warm soapy water 
and a rub up with a leather. 


If you simply use your car to take you there and back to 
see how far it is, Stainless Steel trim will turn you into a 
car-proud discriminating enthusiast. 


© « e Why not Bumpers too? 








FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 


Telephone: Sheffield 4205/ 
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Dewar Trophy 
awarded to 
Dunlop 
for disc brake 
and tyre develo 


The Dewar Challenge Trophy is awarded by the 

Royal Automobi'e Club for an outstanding British technical 
achievement in the automotive field or one that is known to have 
reached a significant stage of development, application or 
utilisation during the preceding year. 


CITATION 

‘The Dewar Challenge Trophy shall be awarded for the year 1957 to the Dunlop Rubber Company, for 
their outstanding contributions in the field of automobilisation, with particular reference to their work 

in the development of the Disc Brake, which has contributed to the success of British cars in all fields 
and the special tyres which enabled the M.G. Car successfully to secure, by a considerable margin, records 


in International Class F, at Bonneville Flats, U.S.A. in August, 1957’. 
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At Desoutter you will 
find some pretty 
powertul tools... 


...and some 
pretty 
powertul 
persuasion! 








for us 
at the 


Factory 
Equipment 
Exhibition 
Stand A34 


DESOUTTER power tools and die sets 














DESOUTTER BROS. LIMITED - THE HYDE - HENDON - N.W.9 - TELEPHONE: COLINDALE 6346 (5 LINES) 


Cac-292 


Automobile Engineer, April 1958 65 





PIRTH-DERTHON 


SHEFFIELD 
k DARLEY DALE 





Heavy duty axle. Scammell Lorries Ltd 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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as smooth as a, 

















The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 
Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 
special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling. 
The elevator type electric-furnace anneals in 48 hours instead 
of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 
strength, and — a smoother, finer skin. 
Gloucester can handle large runs of malleable and grey iron castings Spring mounting brachet in 
for the automobile, railway, electrical and farming industries. Malleable Iron Weight 8} Ibs. 
Gloucester are always willing to visit customers and help in the 
design of castings to save time and cost in production. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation oe 18% Elongation sie 5% 
Yield Point -. I2 tons Yield Point .. 24 tons Vehicle pinion housing in 


Tensile Strength 25 tons psi Tensile Strength 35 tons psi Malleable Iron. Weight 28 Ibs 
—_—_——— . 


GLOUCESTER ©) 
— sy 


» GOOD CASTINGS 
/ 














Gloucester Foundry Ltd., Emlyn Works, Gloucester * Telephone: Gloucester 23041 * Telegrams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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LOCKBOLTS 


NOW AVAILABLE IN THE UNITED KINGDOM! 


Replace nuts and bolts and rivets 


DRIVING CYCLE 
We announce that, by arrangement with the Huck Manu- 
facturing Company of Detroit, U.S.A., the well-proven Huck 
type High-Strength Lockbolt is now available from British 
manufacturing sources. 
This revolutionary, American high-speed fastening system 
will replace traditional fasteners at present used in the fabri- 
cation of metal structures, and enable British manufacturers 
to cut costs and speed production. 


High clenching action clamps 


: : . 
Lockbolts are used extensively in the U.S.A. shunts tannther. 


in shipbuilding, coachbuilding, structural en- 
gineering, chassis fabrication, and many other 
industries. 

Write now for full details. 


LOOK AT THESE ADVANTAGES! 


Driven with high-speed pneumatically-operated 


hand tool. 
Rapid driving increases production and cuts as ~-. ~tagee 


labour costs. 


Driving is completely automatic—skilled labour 
not required. 


Positively and mechanically self-locking and 
vibration proof. 


High shear and tension strength and high 
fatigue resistance. 


Automatically placed at uniform pre-tension. 
High positive clench and sealing qualities. 
High quality work regardless of operators’ skill. 


Quiet and easy operation reduces operator 
fatigue. 
Not necessary to provide spanner clearance in 
design. 


AVDEL LOCKBOLTS 


REGO. GARITISH PATENTS 629098. 766137. OTHER BRITISH AND FOREIGN 
PATENTS GRANTED AND PENDING. 


Available in high-strength aluminium alloys and steel 


| 


+ £ett + + FF HF F 


Installed lock bolt. 


AVIATION DEVELOPMENTS LIMITED 


KINGSBOURNE HOUSE, 229-231, HIGH HOLBORN, LONDON, W.C.1. Telephone : CHAncery 8601 


ao 
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DAVID BROWN 


5 and 10 speed 


AVY 


up to 750 Ib.ft. 


Model 557A incorpora- 
ting a 2-speed eplcyclic 
unit giving 10 forward 
speeds. Suitable for an 
engine torque of 480 
Ib. ft. 


Mode! 56! 5-speed gear- 
box suitable for an 
engine torque of 750 
Ib. ft. 


Keeping abreast of the modern trend 
towards larger engines, new David Brown 
gearboxes now coming into production 
give the reliability and ease of operation 
which characterises the smaller units in 
the range. 

They are designed for right or left hand 
control and can be supplied with forward 
control units. Full power take-off drives 
also fitted where required. 

Both models are available as standard 
5-speed units or can be supplied complete 
with integral 2-speed epicyclic units giving 
10 forward speeds. In addition a choice of 
under-drive or over-drive gear ratios is 
offered, giving the widest possible range 


of application. DAVID BROWN 


FULL PARTICULARS NOW AVAILABLE CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS : HUDDERSFIELD 
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1000 times a minute! 


The Varley S.M.O. solenoid is the first of a range of miniature solenoids 

being developed for the electronic and accounting machine industries. 

It can operate about 1000 times a minute through } in. 

Varley make Solenoids of all shapes and sizes 
to push or pull anything from ounces to thousands of pounds. 
If you need to push, pull, press, prod or punch—by remote control— 
investigate the applications of Varley Solenoids. 
They are 100°, British in design and manufacture. 


For full details of Varley Solenoids send this coupon 


OLIVER PELL CONTROL LTD. 
CAMBRIDGE ROW, WOOLWICH, S.E.18 


| Please send me illustrated booklet ““ VARLEY SOLENOIDS” 
_) Please arrange for a technical representative to call on me 


NAME 


COMPANY 


arley 


REGD. TRADE MARK 


WOOLWICH 1422 


ADDRESS 


ce eee 


OLIVER PELL CONTROL LIMITED 
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THE STEEL COMPANY 
OF WALES LIMITED 


announces a 
change of address 





AS FROM THE Srd MARCH, 1958 
THE ADDRESS OF THE 


LONDON SALES OFFICE 
| WILL BE 





__ MARGAM HOUSE _ | 


St. James's Square 


LONDON s.w.1 


TELEPHONE: TRAFALGAR 4300 
Telegrams: Coldrold, Piccy, London 








with progres> 


2 


The Control and Technique 
developed for the production of 
High Duty Iron Castings 
by the Darcast Foundries 
is ready to meet developments 


of the Motor Industry 
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COURTESY OF DUNLOP RIM & WHEEL CO LTD) 


“OMPOSITE STEEL & CAST IRON BRAKE DRUM " 
(COURTESY OF VAUXHALL MOTORS LIL 


DARTMOUTH AUTO CASTINGS LIMITED 


SPECIALISTS IN HIGH DUTY IRON CASTINGS FOR THE MOTOR INDUSTRY 


y ea. 
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% Remove metallic Sludge and Abrasives 
% Economical, Automatic Operation 
% Rapid; Double Cleaning Action 


%* Available in 5 sizes, Capacity from 
12 to 60 gallons 


Cleaner Coolants 


Efficient BARNESDRIL Automatic Magnetic Coolant Separators 
sharply reduce machine maintenance and downtime, increase 
finish quality, and prolong coolant life. New BARNESDRIL 
developments offer even greater improvements in coolant 
supply and chip disposal 


Write for full details to Dept. AE6 


Patent Nos. 603083, 731655, 
745604. Others applied for 
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BARNESDRIL 
KLEENAL MAGNETIC FILTER 


You can now obtain all the benefits of 
BARNESDRIL Automatic Magnetic Coolant 
Separation, plus the added efficiency of 
removing non-ferrous material 
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AT THE PUMP that carries this sign your drivers will 
be able to fill-up with the finest quality Derv in 
Britain. And if they always carry a Shell and BP 
Derv Agency Card with them, they can get Derv on 
credit or for cash on Agency terms at over 1,900 


sites in Great Britain. 


THE BP SHIELD IS THE SYMBOL OF THE BRITISH PETROLEUM COMPANY LIMITED 
























































































































































AT THE PUMP 
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{PETROL 


AGENCY 


| = DERV. 


This is the sign 
they should look for 
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power- 
steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 


BEE ESS ST IR AVVO ESRB ASSES. eA TR oP 8 DAE a Be 


os gear unit. 
z The type 4 unit, the Universal unit and the standard manual unit 
8 are all interchangeable on the same mountings. 


Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Luton 2662 (4 lines) Telegrams: Adamant, "Phone, Luton 


i BROS 
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EFerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical properties from the familiar 
asbestos based facings, and in certain automotive applications give improved performance. 


High Thermal Conductivity git 
* LONG LIFE MINIMUM DISTORTION 


, 


* COOLER RUNNING MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
* HIGH TEMPERATURES * HIGH OPERATING PRESSURES 


Reduced ratio of static to dynamic friction coefficients leads to 


* SMOOTH ENGAGEMENT 


Ferodo Sintered Metal Qualities 

SM.1 General purpose material for dry and oil immersed applications 

SM.2 For oilimmersed applications requiring smooth, gradual engagement suchas 
automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as engine maste: 
clutches on trucks and on tractor steering clutches. 

sM.4 Is intended as a mating surface for use against other Ferodo sintered metals 
to protect costly parts from heat damage and wear. 

SM.5 For oil immersed applications involving long slip periods such as seals 
and tension controlled clutches 


SM.6 For oil immersed applications where smooth engagement must 
be coupled with relatively high rating. 


a 





Sintered Metal Clutch Facings 





Write to us for further technical information and brochure 


FERODO LIMITED - CHAPEL-EN-LE-FRITH iA t he Turner & Organisation 


~4 
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SHOTTON BROS. LTD., OLDBURY Nr. BIRMINGHAM. Tel: BROadwell 1631-2 
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Ask for the Scrap Manager! 





SHEFFIELD Tel: 26311 BRITON FERRY Tel: 3166 MIDDLESBROUGH Tel: 3481 








MILFORD HAVEN Tel: 76 





LONDON Tel: Albert Dock 2841 





GRAYS (Essex) Tel: Grays Thurrock 2237 





BARROW Tel: 275 INVERKEITHING Tel: 460 PRESTON Tel: 86285 








LIVERPOOL Tel: Bootle 3885 RINGWOOD (Hants) Tel: 981 









BIRMINGHAM Tel: Victoria 2954 





BRISTOL Tel: 653253 MANCHESTER Tel: Blackfriars 6348 WISHAW Tel: 26 


THOS. W. WARD LTD 


ALBION 








WORKS - SHEFFIELD Telephone: 26311 (22 lines). 


London Office: Brettenham House, Lancaster Place, Strand, W.C.2. 
Tel: TEMple Bar 1515 
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THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND 
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PATENTED Tolerance Ring Fittings for 


positive power transmission 
in axial or rotary directions. 















DDT 


The New Fixing Element 














STAR Tolerance Rings are 
made from hardened spring 
steel strip. 

They are simple to fit. 


Designs can be simplified. 





Wider tolerances permissible 
on machined parts. 


They transmit torque. 


‘61 X0)*<e10 AN G U ) & Co [1D Take up thermal expansion. 


OIL SEAL DIVISION Write or phone for full details. 


COAST ROAD, WALLSEND-ON-TYNE 


Telephone Wallsend 64551 nes Telegrams ( 7 send Telex 5.254 Angus W/Tyne 














Pearlitic Malleable Iron 


has high strength and great rigidity. Since it 
can be cast into practically any shape, it is 
being used for parts which otherwise would 


involve a great deal more machining. 


The illustrations show planet carriers, 
made of ‘LEPAZ’ pearlitic 
malleable castings, used in their 
automatic gearbox by 


ROLLS-ROYCE LIMITED 


LEYS 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY Telephone: Derby 4567! 


IP, 'S LARGEST MALLEABLE PRODUCERS 
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Sitted as standard by the 
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following British Smervican | 
and Continental engine builders 
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Concentration 


To-day we still remember and honour the craftsmen who established 


Midcyl tradition long before present modern methods were introduced 


THE MIDLAND MOTOR CYLINDER CO. I 
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AUTOMOBILE 
ENGINEER 


NTENTS 


127. Editorial Engine Developments 
















The Panhard Dyna 55 Engine A horizontally opposed, 
twin-cylinder, high-performance air-cooled unit 
135 New Plant and Tools Recent developments in production 


equipment 






Air Suspension for Semi-trailers New tandem, trailing 


arm design introduced by Cranes (Dereham) Ltd. 


142 Vehicle Test Plant A Heenan and Froude development 


for The Associated Ethyl Company Limited 





Vacuum Brake Relay Valve A device to effect an 
improvement in the overall performance of the vacuum 
INCREASED ATTENTION IS BEING GIVEN 


fO PNEUMATIC SUSPENSION SYSTEMS 
FOR BOTH PASSENGER AND GOODS 


triple braking system 
















VEHICLES. THE FIRESTONE TWO-CON 147 Recent Foreign Publications Brief reviews of current 
VOLUTION AIR SPRING HAS BEEN 
ADOPTED FOR THE CRANES SEMI technical books 

rRAILER 


148 Faster Gear Finishing Automatic loading and unloadi 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 





equipment increases production rate on Michigan gear- 


Dorset House, Stamford Street, London, S.E.1 shaving machines 
Telephone - Waterloo 3333 (60 lines 
ele ° ° o , Jan - sr 
Telegrams - Sliderule, Sedist London 150 Intercooling and Turbocharging An account of 
The annual subscription inland and overseas 
is £3 Os Od including the special number development work done by B.S.A. with a view to improving 


Canada and U.S.A. $8.50 
engine torque characteristics and performance in general 


BRANCH OFFICES 154 Composite Springing The incorporation of Aeon hollou 
Coventry - 8-10 Corporation Street 
Telephone - Coventry 5210 


Birmingham - King Edward House, New Street, 2 B . 
r . Telephone - Midland 7191 159 Production Expansion Jmportant developments at the 


Manchester + 260 Deansgate, 3 Luton and Dunstable Works of Vauxhall Motors Ltd. 
Telephone - Blackfriars 4412 and Deansgate 3595 


Glasgow + 268 Renfield Street, C.2 ; 
" Telephone - Central 1265 166 Current Patents A review of recent automobile specifications 


rubber springs in conventional suspension systems 
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Vitruvius Pollio, writing of the construction of the 
Temple of Artemis about the time of Julius Cvesar 
gives a clear account of the transport to the building 
site of the large sections of the pillars 
Stone rollers had iron pins fitted in their ends, each roller 
being provided with a timber frame with bearings for the 
iron pins. The trucks thus formed were drawn by oxen 
The use of the trunnion overcame the disadvantage 
of plain rollers, that these had continually to be 
removed from the rear and brought round to the front 
Nearly 2.000 vears later. the comprehensive range of 
products of the world-wide SSSSF organisation are 
easing anti-friction problems of many kinds 
helping the wheels of industry to turn faster and 
more efficiently—and making a major contribution 
towards better, easier working conditions and 
a higher standard of living in many lands. 


THE SKEFKO BALL BEARING COMPANY LIMITED « LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALi FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


G149 
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Editor J. B. Duncan 


Editorial Staff T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S.( Associate Editor) 


F. C. Sheffield 


DESIGN MATERIALS AUTOMOBILE PRODUCTION METHODS 


ENGINEER 


WORKS EQUIPMENT 


Engine Development 


Increase power output without any increase in 
engine capacity has been one of the outstanding features of 
the British automobile industry during the past decade. 
This applies to both compression-ignition and spark- 
ignition engines, but the remarks that follow mainly 
concern only the latter type. Of these, it is true to say that 
current engines give considerably better fuel consumption 
figures and appreciably greater power output per litre 
of swept volume than their counterparts of ten years ago. 
In fact, the high overall efficiency that is now attained does 
suggest that the time has come to consider on what lines 
development should proceed. 

The actual mechanical efficiency of present-day engines 
is of an order that rules out any possibility of marked 
improvement. Even a slight improvement in mechanical 
efficiency would entail a disproportionate increase in cost. 
It would, therefore, appear that better engine performance 
must be sought through other factors. There are only two 
that offer prospects of success without incurring a relatively 
large increase in the cost of the power unit—better breathing 
characteristics and increased compression ratios. 

There is no doubt that the better line of approach is 
through breathing characteristics. This is a subject that 
in the past few years has received, and is still receiving, a 
good deal of attention. Developments in this field must, 
of course, take account of combustion phenomena, about 
which an increasing fund of knowledge is becoming avail- 
able. Co-operation between automobile engineers and fuel 
technologists must result in the development of smoother 
running engines, in reduced cylinder head deposits and in 
improved fuel consumption. 

Although we can give unqualified approval to develop- 
ment along the lines mentioned in the previous paragraph, 
we cannot say the same for increasing power output by 
increasing compression ratios. At the present moment 
this would, in fact, be a foolish development so far as the 
British automobile industry is concerned. Vehicles which 
are being sold in world-wide markets must be suitable for 
operation on relatively low-grade fuels, and the compression 
ratios currently adopted by British manufacturers are 
about as high as they can be to give satisfactory service 
with such fuel. 
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Even if fuels of high rating were freely available in all 
markets, it is still doubtful whether any marked increase in 
compression ratios would be justified. This may seem to 
run counter to American practice, where there is a definite 
trend towards ratios in the order of 10:1. General British 
practice for standard engines is, of course, to use a ratio of 
about 7:1, although there are some models with ratios as 
high as 8:1. The high American ratios were probably 
adopted as a result of the ““horse-power race” that started 
in the United States some two or three years ago. This 
call for a tremendous power output was a sales promotion 
project rather than a logical engineering development, and 
many automobile engineers in the United States of America 
were strongly opposed to it. 

In general, we consider that the case for an appreciable 
increase in compression ratios is weak. Any extra efficiency 
gained in this way would be offset, at least in part, by the 
consequent heavier loadings on the bearings and the 
necessity to adopt heavier scantlings throughout the engine. 

Nor can it be said that present-day passenger cars are 
under-engined and need more power. In fact, there are 
knowledgeable persons who consider that many models 
have too much power, and therefore too much speed, for 
their road-holding qualities. This is an arguable point, but 
there is no doubt many are much too fast for their drivers’ 
capabilities. It is no exaggeration to say that by far the 
greatest majority of drivers of modern automobiles already 
have more speed at their command than they can use with 
safety. Fortunately, most drivers, either from a sense of 
road courtesy or for the sake of their own skins, seldom 
attain the speeds of which modern vehicles are capable; so 
why seek more power merely for the sake of a minority ? 

These arguments are not advanced to suggest that engine 
development should stagnate. On the contrary, we think 
it should certainly continue, but with the emphasis on 
fuel economy and reliability rather than on still higher 
power output. We do suggest, however, that the limited 
resources available for research and development work, 
both in money and man-power, might with advantage be, 
in some measure, diverted to other aspects of automobile 
engineering that have not received the attention, nor 
reached the efficiency that the power unit has. 











THE PANHARD DYNA 


oo ENGINE 


A Horizontally Opposed, Twin-Cylinder, High-Performance 
Air-Cooled Unit 


Tz Panhard Dyna engine is one of the most outstandingly 
successful small units that has been produced since the war. 
It was conceived under very difficult conditions during the 
German occupation, and considerable credit is due to the 
Company for their having foreseen at that time the general 
specification necessary to meet the demands of the post-war 
period. The engine was designed for a range of vehicles 
intended to meet the requirements of those who are not 
prepared to accept any sacrifice of comfort, but who expect 
something better than the conventional family saloon, so far 
as performance is concerned. To obtain good performance, 
light weight is, of course, essential. The manufacturers 
therefore decided to make extensive use of light alloy and to 
keep the size of the vehicle to a minimum consistent with the 
provision of adequate room for the driver and passengers. 
By keeping the weight of the vehicle to a minimum, it was 
possible to use a small engine, and the horizontally-opposed 
layout was chosen because it is the most compact, so far as the 
overall length is concerned. This layout enables a front 
wheel drive arrangement to be employed without making the 
bonnet unduly long; also, front wheel drive was considered 
necessary to avoid the encroachment on the space available 
for the passengers that would have been inevitable had it 
been necessary to make provision for the accommodation of 
a propellor shaft and final drive unit on the back axle. 

The first engine produced developed 23 b.h.p., and succes- 
sive modifications have brought the power up in stages to the 
present value of 42 b.h.p. At each stage, the engine was 
thoroughly tested to ensure that the increase in power did not 
detract from its reliability. All the time, the aim has been at 
economy in fuel consumption and improvement so far as 
noise reduction is concerned. 

Apart from short length, there are a number of other 
advantages to the horizontally-opposed, twin-cylinder layout. 
One is that the reciprocating forces are balanced, although 
there are unbalance couples due to the 40 mm offset of the 
cylinder axes. Another is that the two cylinders are cooled 
equally well, despite the fact that there are no baffles round 
them and a simple unshrouded fan is employed. By employ- 
ing a two-cylinder instead of a four-cylinder unit, it has been 
possible to use pistons and valves of larger dimensions, which 
are therefore more robust. Further, a specific amount of 
wear, for example, between the piston and cylinder bore 
represents a smaller percentage of bore diameter when larger 
components are employed. Other obvious advantages are 
economy of production, and simplicity of breathing arrange- 
ments. 

The air-cooled layout eliminates the radiator, water pump, 
pipes, hoses and other joints, and water jackets round the 
cylinder and head. Another advantage is that there is no 
danger of damage during very cold weather: in some countries 
this is of prime importance. The weight of the air-cooled 
unit is less than that of a corresponding water-cooled engine 
with its radiator and coolant. These advantages have been 
obtained without incurring many of the disadvantages associ- 
ated with air-cooled engines. Although the dry sump 
principle has had to be employed, the oil drains through a 14 
mm diameter hole into the oil tank, which is cast integrally 
with the base of the crankcase. Thus, the need for a scavenge 
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pump is obviated. As has already been mentioned, a simple 
cooling fan has been employed. This arrangement has been 
possible because of the high thermal conductivity of the 
aluminium alloy cylinders. The walls of these cylinders are 
thick, and the design is such that changes in tappet clearance, 
due to expansion of the cylinders, are minimised. Cells, 
formed integrally with the cylinder head, and cast aluminium 
covers enclose the rockers. All these features have combined 
to reduce the noise. 

A stroke:bore ratio of 0-884: 1 has been adopted and the 
connecting rod length : stroke ratio is 1-75: 1. Thus, the 
mean piston speed at maximum b.h.p. is only 2,460 ft/min. 
A high maximum b.m.e.p. has been obtained; it is 137 Ib/in* 
at 3,500 r.p.m. The ratio of maximum torque : torque at 
maximum b.h.p. is 1-09: 1 and the ratio of engine speed at 
maximum torque to that at maximum b.h.p. is 0-7: 1. The 
specific output figures of the engine are 49-5 b.h.p./litre and 
2:38 b.h.p. per square inch piston area. A dry weight of 
168-4 lb is quoted, so the b.h.p/lb is 0-25. The overall 
dimensions of the engine are: height, less air filter, 224in; 
width, less air filter, 29}in; length, less flywheel, 13in. 


Crankcase and cylinders 

The crankcase is a simple casting of aluminium alloy. A 
cell is cored in its base to form the oil reservoir. The front 
face of the casting is recessed to form half of the timing drive 
casing, and the remainder of this casing is formed by the 
pressed steel cover. At the rear, the casting is extended to 
house the flywheel. Two heavily flanged apertures, one on 
each side, receive the spigot ends of the cylinder liners. The 
flanges are 32 mm deep 93 mm inside diameter and their 
outer end-faces are machined to form the seats for the flanges 
round the liners. 

To facilitate assembly, tapers are machined for a length of 
10 mm on the outer peripheries of the ends of the skirts of 
the nickel chrome iron cylinder liners. The bores are 
chamfered at an angle of 30 deg to ensure that the pistons and 
rings enter readily. Flanges are formed near the inner ends 
of the 91 mm outside diameter liners. These flanges are 99 
mm outside diameter x 24 mm thick at their outer peri- 
pheries, and they are buttressed by a 45 deg fillet. 

The cylinder barrels and heads are integral; a shoulder, to 
seat on the end of the liner, is formed internally at the 
junction between the head and the barrel. Four 11 mm 
diameter studs, waisted to 8 mm diameter, are screwed into 
the crankcase to hold down the cylinder and head casting on 
the end of the liner. The nuts are tightened down on to lugs, 
formed on the casting, approximately in line with the outer 
end of the liner. These lugs are 16 mm deep x 16 mm long. 
Two of the cooling fins above each lug are machined away 
locally to accommodate the nuts. The third fin above each 
lug has a hole drilled in it to give adequate clearance for the 
end of the stud, which is rounded to facilitate assembly of the 
nut. A steel plain washer is, of course, interposed between 
the nut and the aluminium alloy face of the lug. 

All the fins are machined and are of plain rectangular, as 
opposed to tapered, section. They are 24 mm thick and the 
space between them is 44 mm. The thickness of the alum- 
inium barrel is 114 mm at its inner end and the fin section at 
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this end is 174 mm long. At the outer end of the liner, the 
barrel is 24 mm thick, including the width of the face that 
seats on the end of the liner, and the fin is 23 mm long. 

The method used to hold down the cylinder is good, since 
it leaves the cylinder barrels free to expand axially. This 
means that not only is the tension in the holding down bolts 
almost constant, regardless of the temperature of the engine, 
but also only the expansion of the cylinder head and liner can 
affect tappet clearances. Another advantage of the arrange- 
ment is that the employment of a cylinder head gasket is 
avoided; in view of the trouble sometimes experienced due to 
blowing of the gaskets, this feature will be welcomed by most 
owners. The absence of obstruction to the flow of heat from 
the head to the barrel is another good feature of this integral 
design. Because of the symmetry of the design and lack of 
constraint on the expansion of the barrel, there should be no 
trouble with bore distortion. 


Crankshaft assembly 

The whole crankshaft assembly, including the two main 
journal bearings, is inserted through an aperture in the rear 
end of the crankcase. Both main journal bearings are of the 
roller type. The front one is 85 mm outside diameter x 45 
mm inside diameter, while the rear one is 90 mm outside 
diameter < 50 mm inside diameter. A shouldered housing 
in the forward end of the crankcase receives the outer race of 
the front bearing, while the outer race of the rear bearing is 
carried in a flanged, barrel type housing spigoted into the 
aperture in the rear wall and secured by twelve 7 mm studs. 

The crankshaft is built up from three pieces, the front and 
rear ends, each complete with one crank pin, and, thirdly, the 
centre web. Its length between the main journal bearings is 
100 mm. Between the centre web and the balance weights, 
which are bolted to the inner faces of the outer webs, the 
clearance is9mm. The thickness of the centre web is 25 mm 
and the outer webs are 20 mm thick. Both crank pins are 40 
mm diameter. The shaft is drilled 18 mm diameter from end 
to end, that is, through the centre web as well. It is plugged 
at its front end by the bolt that retains the timing drive and 
pulley assembly, and its rear end is sealed by a pressed-in 
plug. The needle roller bearing for the front end of the 
clutch shaft is housed in the bore immediately behind the 
sealing plug and is retained by two snap rings, one at each end, 
These rings also form oil seals. 

Each crank pin is axially drilled 16 mm diameter to reduce 
its weight and therefore the size of the balance weight that has 
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to be fitted. This hole is increased to 20 mm diameter over a 
length slightly more than that surrounded by the inter- 
mediate crank web. A plug, the length of which is equal to 
that of the intermediate web, is inserted to prevent radial 
deflection of the pin under the compression loading due to its 
interference fit in the hole in the web. This plug is drilled 
and tapped to receive a 6 mm diameter bolt, the head of 
which has a tapered seating face and is tightened into a dished 
pressed steel plug that seals the other end of the hole in the 
pin. 

Annular, pressed steel oil traps are spigoted into the end 
faces of numbers 1 and 3 crank webs to catch oil flung out by 
the main journal bearings and to feed it into holes in the 
crank pins and thence out to the big end bearings. A balance 
weight is spigoted into a 20 mm diameter hole in each end 
crank web and retained by a set screw assembled from the 
other end of the hole and screwed into a tapped hole in the 
weight. A shouldered dowel, in a hole in the crank web, 
prevents rotation of the weight relative to the web. 


Connecting rod and piston assemblies 

The NC AV 2 rods are plain, rectangular cross section 
forgings, but have bosses formed at each end to carry the 
bearings. Their centre-to-centre length is 131 mm and their 
minimum cross section dimensions are 25 mm 62 mm. 
Double-row roller bearings are employed in the big ends. 
They are of unusual design in that the rollers in each are 
alternately big and small in diameter. The large diameter 
rollers function in the normal manner and carry the bearing 
loads, while the smaller diameter ones are part of the cage. 
Thus, as the pin rotates in the bearing, there is no sliding 
contact between the large diameter rollers and the cage, since 
the small diameter ones roll between them. This increases 
the mechanical efficiency of the engine as a whole, but it is 
mainly intended to reduce wear to a minimum and in this 
way to avoid noise due to rattling big ends. Since the rollers 
run directly on the pin and in the one-piece big end, this 
reduction of wear is highly desirable. 

Phosphor bronze bushes, 27-5 mm long, are pressed into 
the small ends of the rods. A slot is milled radially in each 
side of the connecting rod boss to break into the housing for 
the bush, and a hole is drilled diametrically through the bush, 
so that oil splashed into the upper milled slot can pass into 
the bearing surface. The rod is milled on two sides, simply 
to make it impossible to assemble it in such a way that the 
bearing can be starved of lubricant. 

A Ugine 14 NC DG steel gudgeon pin is employed. It is 
214 mm outside diameter 15 mm inside diameter. It is 
located axially by wire circlips in the grooves in the ends of 
the cross holes in the piston bosses. The bearing length of 
the ends of the gudgeon pin in each cross hole is 24 mm. 


For ease of assembly and service, the engine and 
suspension are mounted on a sub-frame, which is 
bolted to the front end of the platform type chassis 





SPECIFICATION 


Two horizontally-opposed cylinders, air-cooled. Bore and stroke 
85 mm x 75 mm respectively. Swept volume 851 cm*. Compres- 
sion ratio 7-25 : 1. Maximum b.h.p. 42 at 5,000 r.p.m. Maximum 
b.m.e.p. and torque 137 Ib/in® and 47 Ib-ft respectively at 3,500 
r.p.m. Fabricated crankshaft, carried on two roller bearings. 
Push rod operated, overhead valves. Solex 30 PAAI or Zenith 32 
DINX, twin-choke, downdraught carburettor. Mechanical fuel pump. 
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The pistons are of Hyperal aluminium alloy. They are of 
the split skirt type, with a T-slot in the base of the scraper 
ring groove. The crown is domed to give the required com- 
pression ratio and there are four arched ribs underneath it to 
carry the loads to the bosses for the gudgeon pin. 

There are three compression rings and one scraper ring 
above the gudgeon pin and another scraper ring is fitted 
below it. All three compression rings are of plain rectangular 
section, except in that their faces are slightly tapered to assist 
running-in. The top ring is chromium plated and the face 
width of each is 24 mm. 

The top scraper ring is of unusual form. It comprises 
three rings, each with a tapered face, assembled in such a way 
as to scrape the oil off the cylinder wall. The centre ring of 
these three is slotted to allow the oil removed by the upper 
two to pass into the groove and thence through radial holes 
to the interior of the piston. Oil removed by the lower of the 
three rings of this assembly is scraped into an undercut round 
the land immediately below it, whence it is drained by radial 
holes. The oil control ring below the gudgeon pin is of the 
conventional slotted type. Its oil drainage arrangements are 
the same as for the upper ring, that is, through radial holes 
from the base of the groove and from the undercut in the land 
below it. 


Timing drive and camshaft 

The 40 mm diameter front extension of the crankshaft is 
unusual in that it overhangs the front bearing by a length of 
only 25 mm and does not extend through the timing drive 
cover. Instead, the boss of the fan belt pulley is passed 
through the aperture in the cover, until it abuts against the 
end of the crankshaft extension, and it is retained by a waisted 
bolt with a 20 mm diameter threaded end, which is screwed 
axially into the crankshaft extension. The head of this bolt is 
circular in shape and has a peg pressed into a hole drilled 
diametrically through it. The ends of this peg project from 
the hole to engage the dogs for the starting handle. 

To obtain accurate alignment of the pulley and crankshaft 
extension, the timing drive gear, which is of 14 NC 12h steel, 
acts as a muff coupling over these two components. A single, 
long key transmits the drive to both the gear and pulley. It 
registers in a groove milled in the front end of the shaft and 
a slot milled in the rear face of the pulley boss. 

A groove is machined round the pulley boss to house a cast 


With the horizontally-opposed twin-cylinder layout, the engine and 
gearbox can be readily accommodated in front of the final drive unit 
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iron ring, like a piston ring, which serves as the seal between 
it and an inwardly-flanged aperture in the front cover, through 
which the pulley boss is passed. The inner end of this 
flanged aperture is lipped to prevent oil from draining over it 
on to the pulley boss, It is shrouded by a cupped pressing 
clamped between the pulley boss and the timing drive gear. 
The function of this pressing is to prevent oil being splashed 
on to the seal housing or the end of the pulley boss; its walls 
are slightly tapered, so that any oil that might be splashed on 
it is flung clear of the seal assembly. The main oil thrower is a 
dished ring interposed between the cupped pressing and the 
timing drive gear. 

Since the camshaft is below the crankshaft, and therefore 
this seal is near the top of the timing drive cover, no doubt 
there is not much oil splashed near it, and this would account 
for its being adequate. In fact, it is possible that a lip type oil 
seal in this position would tend to run too dry and fail. The 
cost of the arrangement is probably less than that of a lip type 
oil seal and its housing, and presumably its life is longer. 

The arrangement of the 34 mm diameter, two-bladed fan is 
another unconventional feature of this engine. It has a hole 
punched and flanged in its centre and is spigoted into a 
counterbore in the front end of the pulley. It is retained by 
a flanged, cupped pressing held in the counterbore by the 
bolt that secures the pulley to the end of the crankshaft. The 
rear face of the flange round this cupped pressing is lined with 
four pads of friction material, and the fan is forced against it 
by spring-loaded plungers in holes in the front face of the 
pulley. This arrangement serves as a damper to eliminate 
fan vibrations and thus reduce noise. 

A Celeron plastics gear, splined and bonded on to a steel 
hub, is spigoted and bolted to the front end of the camshaft 
and meshes with the timing drive gear on the crankshaft. The 
hub has a hole drilled axially through its centre, through which 
projects a push rod, formed integrally with a piston housed in 

28 mm diameter counterbore in the front end of the cam- 
shaft. To retain the push rod in the hole in the gear hub, a 
circlip is fitted round its forward end, which bears against a 
spring-loaded plunger. 

This plunger is carried in a housing assembly mounted on 
the pressed steel timing cover. It operates in a flanged sleeve 
carried in a hole in a dished plate bolted to the rear face of the 
timing cover. The housing for the spring assembly is 
mounted on the front face, being spigoted into a hole in the 
cover and secured by the same three bolts as the flanged sleeve 
and plate, which are assembled over the inner end of the 
spigot. A thimble pressing fits over the spring and bears 
against the forward end of the plunger. The other end of the 
spring bears on a steel plate, secured by a bolt to the forward 
end of the housing. An electric cable is connected to the 
forward end of the bolt. 

When the engine is started, the piston and its integral push 
rod are moved forwards by the oil pressure that builds up in 
the counterbore in the front end of the camshaft. Contact 
between the push rod and the plunger completes the electric 
circuit for the oil pressure warning device. The motion of 
the spring-loaded plunger is limited by the thimble pressing 
that is fitted over the spring. Reaction to the oil pressure 
forces the camshaft in the opposite direction, and rearward 
movement of the camshaft is limited by the spiral gear of the 
oil pump drive, which comes up against the rear bearing of the 
camshaft. 

The camshaft is of 14 NC 12h steel. Its axis is 934 mm 
below that of the crankshaft, its overall length is 166 mm and 
it is drilled 15 mm diameter axially. Between the cams, the 
outside diameter is 28 mm and the front and rear bearings are 
53 mm and 26 mm diameter respectively. At both ends, it 
bears directly in the bosses in the aluminium alloy crankcase 
casting. The rear bearing is sealed by a steel plug pressed 
into a counterbore in the outer face of this boss. The spiral 
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gear for the oil pump drive is immediately in front of this 
bearing. An unconventional feature of the arrangement is 
that the distributor is driven by a vertical extension of the oil 
pump idler gear spindle. A lift of 7-5 mm is obtained at the 
tappet. Since the rocker ratio is 1-4: 1, this gives a valve 
lift of 10-64 mm. 


Valve gear 

Although the manufacturers have gone to great lengths to 
reduce to a minimum the weight of the valve gear drive, the 
tappets are fairly heavy roller type components. They oper- 
ate in cast iron shouldered guide sleeves housed in bosses in 
the aluminium alloy crankcase casting. These sleeves, of 
course, are assembled in pairs; they are located against 
rotation by flats on each, which register one against the other, 
and each pair is retained by a set bolt. The lower ends of 
the sleeves are slotted to form guides for the rollers and their 
upper ends are counterbored to receive flanged rubber 
bushes that locate the tubes that house the push rods 
Similar rubber bushes are fitted in holes in the rocker box to 
receive the other ends of the tubes. Annular ribs, or beads, 
are pressed round the tube to seat on the flanges of these 
rubber bushes. 

The tappets are of AU 4 G aluminium alloy. Their 
diameter is 18 mm and their overall length is 71 mm. The 
Ugine 14 NC DG rollers run on hollow pins in their forked 
lower ends. At their outer ends, the tappets are cupped to 
receive the spherical ends of the push rods. 

Each push rod is 94 mm outside diameter « 6 mm inside 
diameter, aluminium alloy tube and has hardened steel 
spherical fittings pressed in to each end. The fitting at the 
upper end is carried in a seating machined in one end of the 
cast iron rocker, and the other end of the rocker bears directly 


Ahan 
HHA 


eee Men HON 8 
ZAR} i \ “QUOT j | 


pes 








is 
a 





© 
¢ 
w------# 


‘seek 
Oa * 


Sn 


i| 


rt 


——-+y - 
~ 


= 


¢ 


Noteworthy features of the Panhard Dyna engine are 
the integral cylinder head and barrel on each side and 
the roller-cage in each roller type big end bearing 
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on the valve stem. An unusual feature is that the rockers are 
not carried on shafts. Instead, each has a spherical seating 
formed in a cupped recess near the centre of its upper face. 
This seating bears against the lower spherical end of a 
retainer sleeve screwed on to a stud carried in the base of the 
rocker box. A hexagon head is formed round the upper end 
of this sleeve so that the tappet clearance can be set by adjust- 
ing its position on the stud. After the adjustment has been 
made, a lock nut is tightened against the end of the sleeve. 
A domed nut on an extension of the stud is used to secure the 
cast aluminium rocker cover of the box. In the joint face of 
the cover, a groove is machined to receive a rubber sealing ring. 

The advantages of this method of pivoting the rockers are 
that it is inexpensive and the bearing is self-aligning. ‘his 
self-alignment feature is good not only because it simplifies 
manufacture, but also because it ensures that the maximum 
possible area of contact is always obtained between the end of 
the rocker and the valve stem. 

It is of interest to compare the number of components per 
valve in this rocker assembly with that in more conventional 
arrangements. The Panhard system has one rocker arm; one 
spherical ended bearing sleeve; one stud; and two lock nuts, 
one to lock the stud to the head and the other to lock the 
bearing sleeve to the stud; the lower end of the rocker is 
located between the arms of a U-shape guide-piece, which is 
bolted to the base of the rocker box. This makes a total of 
seven components. More conventional systems have one 
rocker arm; one rocker shaft which, of course, is usually 
shared between at least two valves; one pedestal; one bearing 
cap; two studs; two nuts; one tappet adjusting screw; and one 
lock nut. This makes a total of ten components. An alterna- 
tive arrangement of the rocker pivots, incorporating an 
alternative arrangement of the rocker pivots, incorporating an 
automatic tappet adjuster, is described at the end of this 
article. 

As is well known, torsion bar valve-springs are employed. 
This arrangement eliminates the coil spring and thus reduces 
the weight of the reciprocating components of the valve 
train. It also reduces the length of the valve stem, enables the 
overall width of the engine to be kept to a minimum, and the 
spring is well cooled since a large proportion of its length is 
exposed to the cooling air flow. The main disadvantage of 
the arrangement is its cost. 

The rocker box comprises two small chambers, one for 
each of the rockers. These are connected by a passage that 
houses the centre of the torsion bar spring assembly and the 
levers that extend from this assembly to seat the valves. This 
passage is arched, and the space between it and the head is 
finned with a view to obtaining even cooling round the ports 
and valve guides. The valves are set with their axes at an 


included angle of 35} deg in a horizontal plane and the torsion 
bar spring assembly is between them, with its axis vertical. 
Although the spring assembly is complex by comparison with 
the more conventional coil spring arrangement, this is to a 
certain extent offset by the fact that the one assembly actuates 
two valves. 

Each KN-Ugine 30 NC steel spring is in three pieces. One 
is a central torsion bar, which is 6 mm diameter x 240 mm 
between the 10 mm diameter shoulders of its splined ends. 
The other two pieces are 10 mm inside diameter x 12 mm 
outside diameter torque tubes which are assembled over the 
torsion bar from each end and totally enclose it. These tubes 
are splined internally at their outer ends, where they fit over 
the splines on the ends of the torsion bar; and they are splined 
externally at their adjacent inner ends, on which are mounted 
the lever arms that seat the valves. The outside diameter of 
the outer ends of these tubes is increased to 15 mm round 
the splined portion of the bore, and the outside diameter of 
their inner ends is 16 mm. These tubes are approximately 
90 mm long between their thickened ends. 

The bosses of the valve seating levers are, of course, intern- 
ally splined and their outer peripheries are shouldered and 
ground to form the inner races of the needle roller bearings in 
which they oscillate. A 26 mm inside diameter outer race is 
employed for each bearing, and the rollers are 2 mm diameter 

54 mm long. The outer race for the lower bearing is a 
simple steel cup, the rollers being prevented from falling out 
by the base of the cup. The shoulder round the boss of the 
lever closes the upper end of the bearing. The outer race for 
the upper bearing is a sleeve, the top end of which is flanged. 
Its rollers are prevented from falling out at the bottom by the 
shoulder on the boss of the lever, and from jumping out at 
the top by a collar formed in the bore of the sleeve. Two 
flanged thimbles, one over each end, enclose the torsion bars. 
On assembly, the lower thimble is inserted from above 
through a hole in the lower face of the central portion of the 
rocker box, until it is stopped by the flange round its open 
end. Then the lower lever, complete with its roller bearings 
and outer race, is assembled through the rocker box opening 
and placed on top of it, the outer race being housed in a 
counterbore at the upper end of the hole through which the 
thimble extends. Next, the upper lever, with the rollers 
buried in grease round its boss, is passed in through the 
rocker box and placed in position, and the flanged sleeve that 
forms the outer race is assembled through a hole in the upper 
wall of the passage. Then the flanged upper thimble is 
passed over the torsion bars and spigoted into the bearing 
housing sleeve, and the whole assembly is retained by two 
dome-nuts on 8 mm diameter studs that project through holes 
in the flanges of the sleeve and thimble. Adjustment of the 
axial position of the sleeve that forms the outer race of the 
upper bearing is effected by means of shims interposed 
between the rocker box and the flange of the thimble. 

Before the upper thimble is placed in 
position, the torsion bar assembly is 
threaded through the splined bosses of the 
levers and the pre-load of the spring set— 
the arrangement is such that when one 
valve is depressed, the other forms the 
reaction stop at the other end of the spring. 
Adjustment is made by fitting a special 
spanner on to an extension on the upper 
end of the torsion bar. The end of this 
extension is splined and has a flat on it to 
locate the spanner. The upper torsion 
tube is lifted out of engagement with the 


Since one-piece aluminium alloy cylinder castings 
are employed, a simple two-bladed fan is adequate 
to meet all the engine cooling requirements 
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splines on the upper end of the bar, which is then twisted by 
means of a spanner until the appropriate alignment is obtained 
between the splines on the bar and those on the torsion tube. 
Then the tube is dropped into engagement and the cover 
placed in position to prevent it from sliding out of engagement 
again. 

The outer ends of the levers are forked and bear under 
collars round the ends of the valve stems. These collars have 
tapered bores and are retained by split tapered collets, which 
register in a single groove round each valve stem. The ends 
of each pair of collets abut so that there is a clearance between 
their bores and the base of the groove round the valve stem: 
this allows valve rotation to take place. A wire circlip is fitted 
in a groove in the upper end of the tapered bore of the collar 
to prevent the collets from falling out in the event of spring 
breakage; this, of course, avoids damage to the engine as a 
result of the valve slipping into the cylinder. 

Details of the valves are given in the accompanying table. 
They are of austenitic steel and the ends of their stems are 
nitrided. Flat heads are employed to ensure that there is 
adequate metal through which heat can flow freely away from 
the seats. The extra flexibility that could be obtained by 
employing tulip type valves is not needed in this engine 
because distortion is unlikely to occur. This is because the 
metal round the seat inserts in the head is both thick in 
section and symmetrical in shape. The valve guides are not 
interchangeable since that for the inlet valve is 44 mm long 
while that for the exhaust is 47 mm long. Both are located 
positively by wire circlips round their upper ends and their 
lower ends are tapered to reduce the obstruction to gas flow. 

The inner end of the exhaust valve guide extends only 
about 8 mm beyond the end of its housing, so there is an 
adequate heat flow path. In the inlet port, where gas flow, 
rather than heat dissipation, is the criterion, the boss that 
forms the guide housing terminates 12 mm from the end of 
the guide. Bronze inlet and steel exhaust seat inserts are 
fitted in the head, which is heated to a temperature of 200 deg 
C before they are inserted. Two grooves are machined round 
the periphery of each seating ring to form a key to retain it 
firmly in position. Both ends of the bores of the seating 
rings are tapered. The taper at the inner end is, of course, 
the seating face, while that at the outer end is incorporated to 
form the valve throat venturi. Both seating faces are cut at an 
included angle of 120 deg. The included angle of the chamfer 
at the other end of the seating ring of the inlet valve is 30 deg, 
while that of the exhaust valve seat is 56 deg. 


Distributor drive 

As has already been mentioned, the spindle that drives the 
distributor is connected to that of the idler gear in the oil 
pump. It is waisted, from 12 mm diameter at its ends, to 6 
mm diameter for a length of approximately 90 mm. Not only 
does this give the drive a certain amount of flexibility, to 
absorb shocks, but also it enables it to clear the inner end of 
the adjacent cylinder liner. The lower end of the spindle is 
slotted to receive a tongue on the upper end of the idler gear 
spindle and is spigoted into the top of the oil pump casing. 
Its upper end is ground down to 10 mm diameter and pro- 
jects into a sleeve. This sleeve is carried in an aluminium 
turret casting, mounted on top of the crankcase. The lower 
end of the sleeve is shouldered to 28 mm outside diameter » 
25 mm inside diameter and extends down round the spindle 
in a cylindrical housing cored inside the turret. There are 
ports in the walls of the cylindrical housing and in the sleeve, 
so that the crankcase can breath into an annular space cored 
round the housing. 

A cored duct connects this annular space with a cell in the 
forward extension of the casting, the oil filler tube being 
cored just behind it. The front end of the cell is closed by a 
bolted-on plate, which has a breather pipe passed through a 
hole in its centre and welded in position. This pipe extends 
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VALVE DATA 





Inlet 
Austenitic steel 
43-5 mm 41-5 mm 
7-97 mm 8-47 mm 
0:01-0:04 mm 0:02-0:05 mm 


Exhaust 
Material 
Head diameter 
Stem diameter 
Diametral clearance in guide 
Seat angle 
Maximum and minimum 
diameters of face: 

On valve 

On seat 
Seat material 
Springs 
Valve lift 
Rocker ratio 
Valve guide material 
Valve guide length 
Valve guide inside and out- 

side diameters 

Tappet clearance 
Valve opens 


39-5and43-‘5mm 38 and 41-5 mm 
39-5and44-5mm 38 and 42-5 mm 
NCS Bronze X20T Steel 
Torsion bar 
10-64 mm 
30 : 41-2 
Bronze 
40 mm 44 mm 


8 and 13-05 mm 8-5and13-05mm 
0-10-0-15 mm 
26-29 deg 57-60 deg 
B.T.D.C. -B.D.C. 
57-60 deg 
A.B.D.C. -T.D.C, 
T.D.C., fully retarded 


Valve closes 


Ignition timing 











down to a point just below the level of the sump. In the cell, 
the end of the pipe is closed by a brazed-on disc, and three 
slots, each 1 mm wide, are machined in the upper portion of 
the periphery of the pipe. 

Since the sleeve rotates with the spindle, breathing can 
occur only when the holes in its walls are in line with those in 
its housing. The spindle runs at engine speed, and the timing 
is as follows: the ports open at 26-29 deg B.B.D.C. and close 
at 57-60 deg A.B.D.C. This device is necessary, of course, 
because both pistons approach the inner and outer dead 
centres simultaneously. 

The upper end of the sleeve is 20 mm outside diameter 
10 mm inside diameter. It has a spiral groove machined in it; 
the cross section of this groove is of a right-angled triangle, 
the right angle being between the lower edge of the groove 
and the bore of the housing. The spiral is cut in a direction 
such that it tends to carry oil up the bore. Thus, not only is 
the bearing area between the sleeve and the bore adequately 
lubricated but oil is carried up to the eccentric that is ground 
near its upper end to actuate the push rod for the mechanical 
fuel pump. This pump is bolted to the side of the turret 
casting. An 8 mm thick block of heat-insulating material is 
interposed between the pump and the casting, to help to avoid 
vapour lock due to over-heating of the pump. 

A contact breaker and distributor unit is mounted on top of 
the turret casting. The lower end of its spindle is spigoted 
into the upper end of the sleeve and the drive is effected, in 
the usual manner, by means of a tongue and slot arrangement. 
The tongues and slots are eccentrically positioned, so that it 
is impossible to assemble the unit 180 deg out of phase. 


Oil pump and lubrication system 

The oil pump is secured to the lower face of the upper wall 
of the cell that forms the oil reservoir beneath the crankcase. 
It is spigoted into the mounting face to ensure accurate 
location relative to the spiral drive gear machined on the cam- 
shaft. The driven pinion that meshes with this gear is 
assembled on to the upper end of its 10 mm diameter spindle, 
to which it is pegged. Formed integrally at the lower end of 
this spindle, which is about 60 mm long, is the pump gear. 
The two pump gears are 7-5 mm thick and the lower end of 
their housing is closed by a cast aluminium cover retained 
under the body casting by the studs that secure it to the cell. 

A cylindrical gauze is fitted beneath this cover and is 
retained by a dished retainer plate at its lower end and a 
shouldered stud screwed into a boss in the centre of the cover. 
This cylindrical gauze is located radially by a lip round the 
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retainer plate and another round the edge of the pump cover. 
The maximum and minimum oil levels are about 10 mm and 
39 mm below the top of this cylindrical gauze, and the pick-up 
is a tubular extension of the cover, the lower end of which is 
42 mm below the level of the top of the cylindrical gauze. 
Access to the gauze, for cleaning it, can be gained through a 
cover plate bolted to an aperture immediately below it in the 
base of the oil reservoir. The drain plug is screwed into a 
captive nut in a small well in the centre of the cover plate. 
From the pick-up, the oil goes through the pump and up 
through a 5 mm diameter, vertical duct to a passage drilled 
transversely from one side of the crankcase, through the rear 
wall to the rear bearing of the camshaft. A banjo union is 


screwed into the outer end of this passage to carry the oil to 


the rocker box on that side. The inner end of the passage is 
44 mm diameter and it takes the oil to an annular groove 
machined round the end of the camshaft. Another 44 mm 
diameter passage takes some of the lubricant from the other 
side of this annular space to another banjo union that serves 
the rocker box on the left-hand cylinder. The remainder of 
the lubricant passes through radial holes in the base of the 
annular groove into the hollow crankshaft. Thence, it goes 
through two 34 mm diameter holes drilled diametrically 
through the camshaft, one at each end. These holes inter- 
mittently line up with holes drilled vertically to the crank- 
shaft main journal bearings. Some of this oil spills into 
circular traps which are spigoted into the outer faces of the 
end crank webs and enshroud the main journal bearing hous- 
ings. From these traps, the oil passes through holes drilled 
in the crank pins to the big end bearings. The small ends are 
lubricated by splash. 

Scavenge oil drains to the base of the crankcase and thence 
through a 14 mm diameter cored hole into the oil reservoir. 
Lubricant trapped in the annular cell round the breather 
valve passes through a 6 mm inside diameter « 8 mm outside 
diameter pipe directly to the oil reservoir. Some of the oil 
drains into the hole in which the oil pump is spigoted. Thence 
it passes through a slot cored in the side of the oil pump 
housing to a space round the spindle of the driven gear, 
which it lubricates. From this space, lubricant also passes 
through a drilled hole to the spindle of the drive gear. 

Lubricant that passes to each rocker box goes through a 
banjo union and a hole drilled radially in the sleeve that 
houses the upper needle roller bearing for the torsion bar 
spring. It drains through the upper bearing, into the lower 
one and thence into the rocker box. The return into the 
upper end of the sleeve that houses the tappet is through the 
tube that houses the push rod. Thence the majority of the 
lubricant drains through a radial hole in the sleeve into a 
short duct leading to the oil reservoir, but some, of course, 


134 


On the extreme left is 
shown a cross section of 
the _hydraulically-actu- 
ated tappet adjuster and, 
on the right, there are 
two diagrammatic illus- 
trations, one of the oil 
circuit to the tappets and 
rockers, and the other 
illustrating the principle 
of operation of the split- 
sleeve type distributor 
valve. Between these are 
shown to a larger scale 
the two distributor valves, 
one in the oil pump outlet 
and the other in the inlet 
connection on the head 














passes down the clearance between the tappet and the sleeve. 

Some of the later versions of the Panhard engine have 
hydraulic tappet clearance adjusters. These adjusters, as can 
be seen from the accompanying illustration, are housed in the 
rocker boxes. Adjustment is effected by movement of the 
spherical seating sleeve of each rocker. The oil circuit is 
as follows. From the lubrication pump, there is a direct 
connection to the top of each rocker cover. This part of the 
circuit is given priority, so far as oil supply is concerned, by 
a distributor valve housed adjacent to the pump outlet. The 
valve comprises a resilient split-sleeve, which blanks off the 
passage connecting the duct that serves the rocker gear with 
another that serves the camshaft and main lubrication 
system of the engine. When the pressure in the line to the 
rocker gear rises abeve a certain value, it forces the resilient 
sleeve off its seating, and then the oil can also flow into the 
main lubrication system. 

On the rocker box, the oil passes to a three-way connection, 
in which a second split-sleeve type distributor valve is 
housed. The priority circuit is to the two connections that 
serve the tappet adjusters; the distributor valve, which 
opens when the pressure in these connections reaches a 
certain value, regulates the passage of oil to the torsion bar 
springs and the bearings of their actuating arms. 

The connection to each tappet adjuster goes to an annular 
space round the spigot base of a special dome-nut that seats 
in a shouldered hole in the top of the rocker box cover; this 
nut is screwed on to the end of the stud that carries the rocker. 
Thence the oil passes through radial drillings to the centre of 
the dome-nut, and down an axial hole in the stud. There is 
another non-return valve in this hole. A radial duct takes the 
oil into a cylinder formed in the upper end of the spherical 
seating sleeve. Spigoted into the upper end of this cylinder, 
to close it, is a guide nut, which is screwed on to the stud. A 
lock nut is tightened against the guide nut to fix its position. 
The cylinder is free to slide axially over the spigot, except 
inasmuch as it is constrained by the hydraulic pressure inside 
and a coil spring interposed between its end and the rocker 
cover. 

The action of the hydraulic adjuster is as follows. When 
the engine is stationary and the oil pressure zero, the spherical 
seating sleeve is held in position by the return spring. In this 
condition, the clearance between the end of the spigot of the 
guide nut and the shoulder that forms its stop in the cylinder 
is not more than 0-1 mm, so axial movement of the sleeve is 
not great enough to interfere with the starting of the engine. 
As soon as the oil pressure builds up, it forces the sleeve firmly 
down on to the spherical seating on the rocker, thus taking up 
all clearance. This feature has been introduced to improve 
engine efficiency and to reduce noise under all conditions. 
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New Plant 


Recent Developments in 


From research into the action, performance, and life of 
cutting tools by various private and public bodies, and by the 
Production Engineering Research Association (PERA) in 
particular, it has been established that the blending of straight 
cutting edges with the nose radius of a tool is a major factor 
affecting the useful life of the tool. When the cutting edges 
are not truly tangential to the nose radius, the resulting 
discontinuities of the edge-form are the first to break down in 
operation. By taking special precautions to grind the tool 
correctly, it it possible to extend the tool life considerably. 
PERA designed a radius and cutting edge grinding attach- 
ment with which accurate forms for plain cutting tools could 
be readily produced. The optical equipment was supplied 
by C. Baker of Holborn Ltd., Metron Works, Purley Way, 
Croydon, and recently this firm has undertaken the produc- 
tion of the complete unit. 

The attachment is fitted readily to existing machines, the 
base being ground for magnetic chucks and lugged for bolting 
to the machine table. Spigoted centraily in the base is a 
pillar fitted with a lever-operated clamp. A horizontal scale 
on a bevel at the base of the pillar registers with a setting line 
inscribed on the base. On the same centre line as the base 
spigot and at right-angles to it, the pillar is bored to accept 
the tool carrier plate and the optical system. This arrange- 
ment ensures that the tool carrier revolves about the optical 
centre of the microscope. 

A second scale is carried on the horizontal sleeve which 
supports the tool carrier plate in the pillar and the setting line 
is inscribed on the pillar. To enable the carrier to be moved 
around its axis over a predetermined arc, two adjustable stops 
are fitted in a groove in the collar. These stops register with 
a fixed plate below the collar and can be set to the side cutting 
and plan relief angles. In addition to the stops a clamp is 
provided on the top of the pillar to lock the carrier plate in 
any position. This plate supports a cross slide with screw 
adjustments in two planes at right-angles. The tool is 
supported on a guide strip on the face of the cross slide table 
and secured by a lever-nut clamp. 

The optical system is a simple microscope of low power 
mounted in a ground steel sleeve. Optical and mechanical 
axes are coincident so that when the microscope is mounted 
in the bearing of the tool carrier plate, the field of view is 
concentrically disposed to the axis of the bearing. A target 
graticule in the microscope has concentric rings that are 
numbered and correspond to radii in increments of 0-005 in. 

Side and end relief angles are set on the horizontal scale on 
the base of the attachment. The angle is read directly from 
the scale and, when set, the central clamp is locked. This 
clamp remains locked for the remainder of the operation. 
The side cutting angle is set on the vertical scale and when the 
tool holder is vertical the scale reading is zero angle. The 
side cutting angle is read off in the clockwise direction and 
the stop on the spigot collar is adjusted so as to prevent 
counter clockwise rotation by engaging the fixed stop under 
the spigot. By continuing the rotation of the table after 
setting the first stop until the scale zero is again reached, the 
plan angle may then be set off on the other side of the zero 
mark. The second stop is then set in the same manner as the 
first. 

The angles may now be ground using the movements of 
the machine table. With the tool holder in the near-vertical 
position and clamped with the stop engaging the fixed stop, 
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the side cutting and side relief angles will be simultaneously 
ground. By rotating the tool holder to engage the other stop, 
the plan and side relief angles may be ground. 

When the angles are finished the coverplate of the micro- 
scope is swung aside and the tool nose brought into the centre 
of the field of view by adjusting the cross slide on which the 
tool is mounted. The required radius is selected on the 
ringed target and the tool adjusted so that the images of the 
cutting edges form tangents to the radius circle. After 
adjustment in this way the cross slide is clamped and the 
tool holder clamp at the top of the pillar is released so that 
the holder may be rotated about the microscope axis. The 
tool is advanced to the grinding wheel by the machine table 
feed and the holder rotated between the stops until the 
required radius is ground. The progress of the radius grind- 
ing may be observed with the microscope from time to time 
but the angular faces of the tool will touch the wheel at the 
moment the edges are truly tangential to the radius. This 
may be observed as the work progresses and the microscope 
is used for close inspection. 


Solenoid valve with manual control 

During installation, when testing, or in the event of a failure 
of the electric supply, it is often necessary to actuate a 
solenoid-operated valve. To meet such a contingency 
Baldwin Instrument Co. Ltd., Brooklands Works, Dartford, 
Kent, has recently introduced a solenoid valve having an 
overriding manual control. This is operated by depressing, 
with the palm of the hand, a large knob on a spindle that 
enters the valve casing through the end cover and makes 


Boker-Pera tool radius and cutting edge grinding attachment 
C. Baker of Holborn Led 














Solenoid valve with overriding manual control 
Baldwin Instrument Co. Ltd. 


contact with the pilot piston head connected to the valve 
spool. 

The spool is moved from the “normal” to the “operated”’ 
position and may there be locked by partial rotation of the 
override spindle which brings a D-shaped collar into position 
behind a locating screw. A detent ensures that the locked 
position is positively indexed and will not be released in the 
event of vibration occurring. 

Since the spindle is not attached to the valve spool it is not 
reciprocated during the normal operation of the valve. At 
present the override feature is available as standard only on 
control valves of } in and 4 in bore. Apart from its use on 
solenoid valves it can also be incorporated in pilot-operated 
valves. 


Hydraulic chuck and expansible collets 

Multibore collets were patented in 1953 by the manufac- 
turers, Crawford Collets Ltd., Tower Hill Works, Witney, 
Oxon, and have since been fully developed and tested under 
actual production conditions. They are now available in a range 
of sizes including all diameters from 0-125 in to 2-0 in, and also 
squares and hexagons. Each collet has a range of bore sizes 
of 0-125 in and can replace at least ten ordinary collets, 
including metric sizes. Actually seven Multibore collets can 
handle all stock, English and metric, from 0-125 in to 1-0 in 
diameter; ten are required to cover from 0-25 in to 1:5 in 


Each Crawford Multibore collet has a gripping range over 0-125 in 
on the bore diameter 
Crawford Collets Ltd. 


diameter; or fourteen for from 0-25 in to 2-0 in diameter. 

The collet comprises eight segmental jaws but in the 
smaller sizes, for bores up to 0-375 in diameter, alternate 
jaws are relieved to leave four only effective for gripping the 
work. Each hardened and ground jaw is formed with an 
approximately semi-circular groove on each flank and adjacent 
jaws are spaced apart by a curved plate spring engaging 
the outer lips of the grooves. Against the expansion of these 
eight springs, the assembly is held resiliently together by 
two step-cut steel circlips. This relatively open and flexible 
construction is claimed to be non-clogging in operation and 
thus to confer an advantage additional to those possessed by 
a blade-type expansible collet. 

Designed specifically for use with the Multibore collets, 
the Crawford hydraulic chuck is constructionally simple 
and has few moving parts. The coned sleeve receiving the 
collet is shouldered externally, and in conjunction with the 
recessed bore of the body forms an annular fluid chamber 
U-type sealing rings are fitted at each end of the chamber. 
In a single radial bore in the body, communicating with the 
chamber, is a small ram, sealed by another U-ring. 
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Diagrammatic section of the Crawford hydraulic chuck with a Multibore 
collet in position 
Crawford Collets Ltd 


This is displaced by a square-threaded socket screw, turned 
by a key, to raise the fluid pressure against the shoulder of 


the sleeve and thus to close the collet. When the fluid 
pressure is released the coned sleeve is retracted, allowing 
the collet to open, by a series of helical springs loading a 
withdrawal plate screwed on the end of the sleeve. 

It is claimed to have a more powerful gripping action than 
any other dead-length chuck. The exceptionally long bearing 
surfaces of the collet jaws remain parallel and in full contact 
with the work throughout their size limits. A simple adjust- 
able collet rear support enables very short workpieces to be 
gripped effectively. With the support in position the work 
can be held on 0-125 in without any risk of the collet bell- 
mouthing. 


Universal tool head 

This new universal head enables such operations as boring, 
counterboring, facing, back-facing, turning, under-cutting, 
recessing, grooving and trepanning to be performed on a 
milling machine or a drill press as readily as on a lathe. The 
tool has a radial travel of } in and with the extension tool block 
and a suitable bent cutter bar, as illustrated, it will cover a 
range of bores up to 12 in diameter. 

Radial adjustment is effected, by means of a cranked key, 
through a sleeve engaging a rack and pinion. Depth of cut 
is adjustable by the micrometer ring, which can be set to zero 
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Newall universal tool head 
Burton Griffiths and Co. Ltd 


at any point when starting the cut. The ring is graduated to 
0-0005 in and, since the graduations are spaced approximately 
+ in apart, adjustment can be made with ease and certainty. 
In both cases, adjustment can be carried out without the need 
to stop the spindle rotation. It is merely necessary to grip the 


micrometer sleeve to arrest its motion and then to hold the 
sleeve by a tommy bar whilst making the adjustment. 

The head is strongly constructed and is designed to provide 
a sustained accuracy, although it has a throw considerably 
greater than that usually available in such tools. 


It simplifies 
multi-operation work, as commonly components normally 
requiring several settings can be machined at a single setting, 
and frequently without requiring any special tools. For 
example, bosses can be turned on outside diameter, bored, 
faced, and back-faced by the tool head in one setting. 


Donau automatic rack-milling 


machine, type UZFM 
Elgar Machine Tool Co. Led. 
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Manufactured by the Newall Engineering Co. Ltd., 
Peterborough, the head is marketed solely by Burton, Griffiths 
and Co. Ltd., Small Tool Division, Montgomery Street, 
Birmingham 11. 


Automatic rack miller 

This versatile Donau milling machine, type UZFM, 
enables racks, notched bars, ratchet bars and broaches to be 
machined economically on automatic cycles. The saddle is 
mounted on a swivel block and can be set to a maximum of 
30 deg to either side of the normal position for right-hand or 
left-hand rack teeth. Additionally, the spindle block can be 
swivelled through 10 deg to the right and 30 deg to the left of 
vertical so that relief milling can be performed on broaches or 
on saw-type serrations. 

On the large T-slotted table, work up to 79 in long can be 
clamped, enabling a working length of 71 in to be milled in 
one continuous cycle. Racks of greater length can be handled 
on the machine by re-clamping. Saddle feed is hydraulically 
operated by a 1 kW motor and pump and is steplessly variable 
from zero to 11-75 in/min. A mechanical drive from a 2-2 
kW motor is provided for the spindle, giving speeds of from 
31-5 to 450 rev/min. All drive gears in the spindle block are 
hardened and ground. 

There is automatic compensation for backlash between 
the lead screw and the indexing gear train which is driven by 
a 0-25 kW motor. When the preset number of teeth have been 
cut the table is returned automatically by rapid traverse, at a 
constant speed of 85 in/min, and the machine is stopped. 
Indexing is controlled by push button, with selector switches 
for left-hand or right-hand operation, and for manual or 
automatic cycle. A third switch enables the selected index- 
ing value to be instantaneously doubled or quadrupled; from 
module 1-25 to modules 2-5 or 5-0, for instance. An electri- 
cally controlled pendulum milling device enables work up to 
31-5 in long to be milled automatically on two fixtures. 

Limit positions of the cutter spindle axis above the table 
are 2 in and 8-5 in. Cutters of from 4-0 in diameter plus 
twice the milling depth to a maximum of 6-312 in diameter 














can be accommodated, to a width of 4-0 in between spindle 
supports and a width of 2-0 in before the outer support. 
Teeth up to module 6 (circular pitch 0-742 in) can be milled 
from the solid in steel of approximately 38-ton tensile, and 
up to module 8 (circular pitch 0-989 in) in cast iron. 

Built by Donau-Werkzeugmaschinen Erich Arndt, Ulm 
(Donau), Germany, the machine is factored by Elgar Machine 
Tool Co. Ltd., 172-178 Victoria Road, Acton, London W.3. 


Filing and trimming machine for non-ferrous metals 

A new type of machine for fettling, shaping, filing or 
trimming non-ferrous metals is now being produced by 
Stanley Works (Great Britain) Ltd., Rutland Road, Sheffield. 
It is specifically designed for shaping those metals and 
materials that are not readily cut by abrasive wheels or by 
normal files. Lead, zinc, aluminium, brass, copper and their 
various alloys are cut at a high rate of stock removal; as also 
are all the commonly used plastics materials, whether of the 
thermosetting or the thermoplastic types. Other applications 
are for woodworking, pattern-making, and cutting leather 
or hard rubber. 

The outstanding feature of the new machine, which is 
termed the “Discut” and is available in either pedestal or 
bench models, is the perforated, thin steel cutting disc. 
On this 10 in diameter disc the pattern of the cutting teeth 
forms three separate but concentric spirals. The spiral 
arrangement ensures that the cut traverses the work to leave 
a smooth, well finished surface. The disc is supported on 
a spoked backing plate; the spokes serving as vanes tending 
to draw air through the tooth perforations of the disc and 
to keep it cool in operation. Although not intended, or 
recommended, as a regular practice, the quality and the heat 
treatment of the disc material are such that even steel can 
be cut. 

Operating from any standard supply, the disc is driven 
by an electric motor through a reduction gear at 400 rev/min. 


Stanley ‘“‘Discut’’ machine for filing or trimming non-ferrous metals, 
wood, and plastics materials 
Stanley Works (Great Britain) Ltd 


This speed has been found suitable for varied general 
purposes, but other speeds can be arranged for specific 
applications. The swarf comes away from the work as chips 
rather than dust; an important consideration when costly 
and recoverable materials are being cut. In most applications 
it is unnecessary to provide dust extraction equipment. 


Automatic down-feed for vertical milling machine 


Having a wide range of spindle speeds and a comprehensive 
range of automatic feeds to longitudinal and transverse 
motions, associated with a general robust construction, the 
No. 47V vertical milling machine manufactured by Alfred 
Herbert Ltd., Edgwick Works, Coventry, has proved suit- 
able for work extending from light precision operations to 
heavy cutting with carbide tools. Its capacity is 48 in x 16 in 
X< 23 in. 

To increase its field of application, the spindle head can 
now be fitted with an automatic power-operated down-feed 
unit. With this new unit any combination of holes in the 
vertical plane, and at five levels, can be drilled and accurately 
bored during the same setting as for the milling operations. 
The unit does not convert the machine into a jig borer, but it 
enables machining accuracy relative to the basic alignments 
of the machine to be obtained easily. This simplifiies a 
fundamental machining practice, common in most toolrooms 
and requiring considerable skill, of holding close tolerances 
between surfaces normally machined in two operations on 
different machines. 

An indexing barrel, having five adjustable screw stops for 
milling up to five levels at one setting, is used to trip the 
down-feed of the spindle. Three rates of down-feed are 
provided, at 88, 165 and 330 cuts per inch. A large micro- 
meter dial, if set to zero at the commencement of the cut, will 
register the depth of hole drilled or bored. The feed shaft is 
driven by a vee belt and reduction gearing from the spindle, 
thus maintaining correct ratio between the speed and feed. 


Herbert No. 47V vertical milling machines with automatic power down- 
feed to spindle head 
Alfred Herbert Ltd 
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AIR SUSPENSION FOR SEMI-TRAILERS 


Introduced by Cranes (Dereham) Ltd. 


New Tandem, Trailing Arm Design 


A N established feature of the semi-trailers, of all types and 
including frameless tankers, manufactured by Cranes 
Dereham) Ltd., of Dereham, Norfolk, has been the inde- 
pendent, trailing arm suspension system. Each wheel is 
carried by a fabricated, box-section arm which is pivotally 
mounted on oversize spherical-roller bearings on transverse 
shafts on the suspension sub-frame. These bearings relieve 
the springs of all lateral stresses and also of the brake torque 
reacuion. 

Recently the tandem version of this design, intended for 
payloads of 16 tons within the legal limit of 24 tons gross 
weight, has been developed to incorporate air suspension 
units instead of the conventional leaf springs. When 
coupled to a Leyland Beaver tractor a payload of 17 tons can 
be carried. The first semi-trailer equipped with the new 
suspension system has been delivered to British Road Ser- 
vices. It is of the standard Crane pattern, with a pressed 
steel frame and a 24 ft light-alloy platform. The four wheels 
are shod with twin 9.0020 tyres and the unladen weight 
of the semi-trailer is 2 ton 17 cwt. Similar air suspensions 
of larger or smaller capacity can be supplied to the same, 
patented, design and a modified arrangement is available 
where a single pair of wheels only is required. 

Advantages claimed for the earlier, mechanical, trailing 
arm system were: 

1. All wheels were on independent stub axles and the 
layout ensured the maintenance of an even load distribution 

2. The springs were required to carry vertical loads only 
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3. All radius arms were of the trailing type, allowing the 
wheels to ride easily over obstacles 

4. Stability was improved 

5. There was no transference of load during braking 

6. The complete suspension was built up on a sub-frame, 
readily detachable from the trailer frame as a complete 
assembly to reduce shipping dimensions. 


Advantages of pneumatic suspension 

With the incorporation of air suspension units further 
advantages accrue 

1. Automatic adjustment to variation of load. The ride is 
virtually as smooth when travelling light as when under load 

2. Improved spring characteristics, giving smooth running 
when unladen 

3. A constant platform height is maintained 

4. Weight is reduced 

5. On heavily cambered roads the tendency to tilt is 
automatically corrected 

6. All compensating link movement is taken by the air 
bellows. There is no sliding friction and no lubrication is 
required at this point. 

Only two air springs are employed in the Crane design, 
each absorbing the road shocks from a tandem pair of wheels. 
The units fitted are Firestone “Airide”, two-convolution 
bellows; a type that has been in service for some time in the 
U.S.A. In that country they have given highly satisfactory 
performance on long-distance coaches and have been replaced, 


General arrangement of Crane tandem, 

trailing arm, air suspension unit, with Firestone 

air springs and Woodhead hydraulic shock 
absorbers 
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Normal limits of articulation on the Crane tandem wheel design using a 
single air spring 


although still serviceable, after operation over 500,000 miles. 
The line drawing shows in section one of these bellows at 


its levelled height of 7:25in and outside diameter of 


13-94in. At extreme bump and rebound positions the 
height is 2:75 in and 11-25 in respectively. It comprises a 
carcass of oil-resistant rubber, reinforced by two plies of 
nylon cord and produced in similar manner to a tyre casing. 
A steel bead at each end is engaged in a studded bead ring 
and, centrally, a tubular, inexpansible girdle ring is fitted to 
restrict radial expansion under load. The recommended 
maximum pressure is 100 lb/in* for static loading, giving a 
safety factor of about 5:1 against bursting. Since the 
suspension is pressurized from the vehicle braking system, 
commonly operating at 80-85 lb/in’, this factor is normally 
higher. 

On the Crane semi-trailer a pressure of 45 lb/in*® only is 
required in the bellows to sustain a load of 17 tons. At 
no-load condition the pressure is automatically reduced to 
about 5 lb/in*. The only periods when air is added to the 
system are when increasing the static load or when traversing 
a bend and the time taken exceeds the time delay of the 


Off-side view showing air spring and levelling valve 


levelling valve. These requirements are well within the 
capacity of the braking system air compressor. A safety 
device ensures that the braking reservoir is charged before 
air is passed to the suspension system and also that a leakage 
from the suspension system will not affect brake operation. 


Novel mounting arrangement] 


In the modified tandem wheel suspension the air bellows 
is located between support plates welded respectively on a 
rearward extension of the front trailing arm and a forward- 
extending arm welded up as a unit with the rear trailing arm. 
This additional member on the rear trailing arm, carrying the 
upper support plate, is sealed to form a surge tank for the 
air spring. The surge tank volume influences the rate and 
frequency of the air spring and consequently the bump load. 
On the Crane suspension the volume is arranged to give a 
spring frequency of 90 c/min, a value selected as the optimum 
wheel frequency for the particular application. The curve 
showing the effect of surge tank volume on frequency does 
not relate specifically to the spring used on the Crane 
suspension but to a somewhat smaller bellows, but is typical 
in character. 

Similar remarks apply to another curve showing the 
effective area and volume characteristics of a two-convolution 
air spring, which is also typical but not specific. Both 
curves relate to a spring having a volume of 590 in*, which 
will support a load of 5,000 lb with a pressure of 74-6 Ib/in* 
gauge. With no surge tank the spring, at the levelled posi- 
tion, has a rate of 1,700 Ib/in and a frequency of -107 c/min, 
and the bump load is 34,000 lb. By adding a surge tank of 
1,770 in*, that is, three times the bellows volume, the rate is 
lowered to 900 lb/in, the frequency to 79 c/min and the 
bump load to 9,600 Ib. 

Each bellows is provided with a levelling valve, controlling 
autematically the admission or discharge of air. The valve 
is mounted on the extension of the rear trailing arm, above 
the bellows, and the actuating lever is linked to a bracket 
on the lower support plate on the front trailing arm. An 
increase in the load, compressing the bellows, moves the 
lever upwards to open the inlet valve and admit air from the 
pressure tank. A reduction of load, allowing the bellows to 
expand, moves the lever downwards to open the exhaust 
valve and discharge air to atmosphere. 

Valve movement is controlled by a pair of oil damping 
cylinders, communicating by way of an adjustable-area, 
restricted orifice. Actual operation of the valves is by means 
of a tilting cylindrical member, pivoted on the lever spindle. 
In each end of the cylinder is a sliding element linked to the 
piston of one of the oil cylinders. The sliding elements are 
loaded by helical springs from the central, actuating lever 


Off-side forward wheel removed to show mounting of trailing arm 





Section of Firestone ‘‘Airide’’, two-convolution air spring 


cam, and the speed at which the appropriate valve is operated 
depends upon the build-up of sufficient energy in the helical 
spring to overcome the resistance to flow of oil through the 
restricted orifice. A needle-type valve at the restricted 
orifice enables the consequent delay period to be adjusted 
to the specific requirements of a particular installation. 
It may be set for a delay up to about 20 seconds. 

Relative movement between front and rear trailing arms, 
and movement in and out of parallelism of the support plates, 
is accommodated during operation by flexure of the bellows. 
There are no shackles or links as required on the mechanical 
suspension. Normal limits of articulation for the tandem 
wheels permit a relative rise of 6‘5in for either wheel. 
In these positions pairs of bump rubbers, located inside 
the air spring are brought into abutment. Four bump pads 
are mounted in each support plate. The pads also serve 
to prevent a total collapse of the bellows in the event of 
loss of pressure for any reason. 

The possibility of loss of pressure occurring as a result of 
perforation of the bellows by flying road debris would, 
from the American experience, appear to be remote. Under 
any circumstances the operating conditions of the bellows 
would be less arduous than those of the tyre casings. Never- 
theless, there is some concern to guard against the conceiv- 
able hazard of a sharp flint or a piece of metal lodging in 
the bellows carcass and being repeatedly trapped between 
the convolutions until penetration is effected. On other 
applications both telescoping metal covers and fabric sleeves 
have been tried out. For the Crane system a flexible 
rubber sleeve enshrouding the bellows has been proposed 
and is now undergoing development. (On the illustrations 
an experimental fabric bag, rolled up to the upper 


Effective area and volume characteristics of typical bellows 
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Air springs and hydraulic shock absorbers, viewed from rear at low level 


support plate to reveal the bellows, may be discerned. 

At a recent demonstration, staged on the dilapidated 
and overgrown runway of an abandoned airfield, the perform- 
ance of the air-sprung semi-trailer coupled to a Leyland 
Beaver tractor was impressive. Simultaneous runs at the 
same speeds were made by two vehicles, the trailer units of 
which were equipped respectively with the new air suspen- 
sion and the earlier version of the trailing arm design with 
conventional leaf springs. The virtual absence of bounce, 
the marked reduction of noise, transmitted shock, and 
vibration on the air-sprung unit was outstanding. In 
comparison with the companion vehicle, the improvement 
was, of course, the more obvious when the vehicles were 
run in the unladen condition. 

Riding on the platform of the conventionally sprung 
trailer occasioned acute discomfort; on the air-sprung unit 
the ride was relatively much smoother and quite tolerable. 
It was most noticeable that riding conditions were markedly 
better at the rear of the platform than at the forward end 
over the fifth wheel. From this phenomenon the obvious 
inference was drawn. 

Tracking of the trailer unit was uniformly good under all 
conditions, even when a sharply sinuous course was followed 
at a relatively high speed. In braking demonstrations, the 
fully laden air-sprung vehicle was brought smoothly too 
rest, without any tendency to side-swing, with all brakes 
applied and also with the trailer brakes only operative. 
This was also the case when an emergency stop was demon- 
strated and the driving wheels of the tractor were inad- 
vertently locked. 


Influence of surge tank volume on air spring frequency 





S 





S 








Frequency —c/min__ 




















10 20 30 
Volume —in® x 100 








VEHICLE 


TEST PLANT 


A Heenan and Froude Development for The Associated Ethyl Company Limited 


D URING the past few years there have been considerable 
improvements in the efficiency and performance of 
internal combustion engines. They have emphasised the 
need for further research into the various factors that effect 
the overall performance of a vehicle, including, of course, the 
correct matching of fuels and engines so that both may be 
utilised to the fullest extent and maximum fuel economy be 
achieved. 

The information needed to determine the actual perfor- 
mance of a vehicle can be obtained only by putting the 
vehicle through a series of tests repeated under identical 
motoring conditions. Ideally, the tests should be carried out 
on the road, but variations in road surfaces, traffic conditions 
and weather render accurate reproduction of a previous test 
virtually impossible. Even a private outdoor test course, with 
complete freedom from variation in traffic conditions, is not 
wholly satisfactory. 

Some tests can, of course, be made only on the road. 
Others, however, can be carried out more accurately, more 
conveniently and more economically by means of an indoor 
test plant that enables research to be conducted under 
accurately controlled conditions which can be precisely 
reproduced as often as required. It is to meet this need for 
controlled tests that Heenan and Froude Limited, of 
Worcester, have built and installed a new vehicle test plant 
for the Engine Laboratory at Bletchley of The Associated 
Ethyl Company Limited. 

This test plant is not intended to be a comprehensive 
substitute for normal road testing, but it does overcome many 
of the difficulties encountered in the course of conventional 
testing routines. Furthermore, it provides means for 
obtaining certain information that could not be obtained 
accurately on the road. For example, the plant permits 
accurate measurement of the amount of power actually 
leaving the driving tyres and reaching the road (drum) 
surface, which cannot be accurately measured by road testing 
techniques. 












































The new Heenan and Froude test plant has several 
advantages over previous installations for the same class of 
research. It has been specifically designed to be suitable for 
a wide range of vehicle sizes and test conditions. For 
example, the power drums will withstand an axle weight of 
eight tons and are wide enough to take a fair size motor 
coach, while at the other end of the scale the plant has been 
used for testing vehicles as small as a car with a 750 cm* 
engine. The plant is also capable of operation with high 
speed vehicles—a special car has been run at 140 m.p.h. In 
addition, cars with either front or rear wheel drive can be 
accommodated, and because of the flexibility of the air duct, 
rear-engined vehicles present no difficulty. 

Some of the more unusual design features of this plant are: 
(1) The use of a two-speed, heavy-duty, commercial vehicle 
type rear axle for carrying the two power drums. This 
arrangement gives the following advantages: 

(a) The speeding up of the propeller shaft (by the rear 

axle ratio) to drive the dynamometer for loading the vehicle. 

As a result of this the dynamometer is of a smaller and 

cheaper type than would otherwise be required. 

(b) The two-speed rear axle increases the range of powers 

and speeds provided by the dynamometer. 

(c) The rear axle, freely mounted in trunnion bearings and 

equipped with torque measuring gear, enables accurate 

measurement to be made of the power transmitted through 
the drums. 

(d) As the dynamometer runs at a higher speed than the 

drums, lighter and smaller inertia weights can be embodied 

than would be the case if the weights were attached to the 
drum shaft. Thus it is easier to remove or add weights to 
simulate the inertia of various vehicles. 

(e) Power for the driving fans for cooling the vehicle 

radiator is conveniently provided from the propeller shaft. 
(2) The dynamometer itself, which is of the Heenan- 
Dynamatic eddy-current type under electronic control, 















































A power drums; B drum axle; C cardan shafts; D inertia discs; E 300 h.p. dynamo- 
meter; F 100h.p. driving motor; G Dynamatic slip coupling; Hi fan driving axle; 
J rope drives; K friction clutches; L large centrifugal fan; M small centrifugal fan; 
N Avery weigher in control room 


Diagrammatic sketch of the Heenan and Froude vehicle test plant 
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A view in the basement where all 
the machinery is housed. The 
300 h.p. dynamometer is shown 
in the left foreground of this 
illustration; the axle for driving 
the fans is shown in the middle 
background and the driving 
motor in the right foreground 


incorporates quick change-over facilities for “propeller law” 
to “constant speeding”’ characteristics. 

(3) The use of a further and smaller rear axle, driven from the 
propeller shaft of the drum axle, to drive either of two cooling 
fans, using the power of the vehicle itself. Each fan is 
provided with inlet dampers, adjustable from the main control 
room, to give any air-blast required up to 80 m.p.h. 

(4) The use of a Heenan-Dynamatic eddy-current, variable- 
speed coupling to control the speed of either fan if, for any 
reason it is desired to drive the fan electrically instead of from 
the vehicle engine. 

(5) The same electric motor and Heenan-Dynamatic coup- 
ling can be used for motoring the vehicle for “‘overrun”’ tests. 
(6) In special circumstances, when the power of the vehicle 
engine is insufficient to drive one of the fans at the fan-duty 
required, the electric motor and Heenan-Dynamatic coupling 
can be used to provide the needed additional power. 

(7) A small, portable electronic controller that enables the 
driver of the vehicle to regulate the dynamometer load from 
the driving seat and hence the regulate resistance against the 
vehicle on test. 

8) To allow tests at high speeds to be continued for long 
periods without harm to the tyres, separate electrically driven 
fams can provide a cooling air-blast over the tyres of the 
driving wheels. 

9) By means of ducts and dampers built into the test house, 


Another view in the basement. 





The dynamometer can be seen on 
the right and the disc weights for 
adjusting the inertia on the left 
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the warmed air leaving the vehicle radiator can be partly or 
wholly conducted back to the fan inlet, thus providing a 
means for testing under conditions slightly warmer than 
ambient. 

Briefly, the test plant had to meet the following conditions 
to satisfy the requirements of The Associated Ethyl Co. Ltd.: 

a) It had to have a wide range of powers and speeds. 

b) It had to have a wide range of mass inertia loads for 
control of acceleration testing of most present-day and pro- 
jected vehicles. 

c) There must be means for supplying and regulating an air 
blast to the radiator grille to simulate the normal engine air 
cooling experienced on the road at various speeds. 

d) The plant must be suitable for extended endurance tests 
at high speeds and powers. 

(e) ““Motoring”’ facilities must be provided to permit the 
application of “‘reverse torque”’ loading to the transmission 
and engine of the vehicle and to simulate conditions of 

“overrun’’. 

f) A rapid change-over from “absorbing” to “‘motoring” 
conditions, without alteration of vehicle speed. 

g) Provision for variable load/speed characteristics for both 
“vehicle driving” or “‘vehicle driven” tests, these including 
“constant speeding’’, “‘constant loading” and “‘cube-law” 
features. 

h) A comprehensive instrumentation system, together with 
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accurate indication of the torque available at the vehicle 
driving-wheel tyres and the load applied against the vehicle 
by the dynamometer. 

To meet these requirements, an unusual basic design has 
been adopted. The vehicle driving wheels rest upon and 
drive two steel drums mounted on the half-shafts of an Eaton 
two-speed, heavy-duty commercial vehicle rear axle in which 
the differential gears are locked. The drums are 48 in 
diameter X 24 in wide and are separated by a 32 in gap. They 
are fabricated in mild steel, are dynamically balanced and are 
capable of running continuously at equivalent road speeds up 
to 140 m.p.h. and of supporting an axle load of up to cight 
tons. The drum axle has ratios of 4-5:1 and 6-14:1. 

Through a needle roller, universally jointed cardan shaft, 
the pinion shaft of the drum axle is coupled to an inertia-disc 
assembly and then by a gear-tooth coupling to a Heenan- 
Dynamatic dynamometer. In effect, the axle is running in 
reversed-torque conditions, the cardan shaft revolutions 
being increased (compared with those of the drums) accord- 
ing to the gear engaged. This permits a smaller size of 
dynamometer to be used, since the power-absorbtion capacity 
of a diameter increases with speed. 

The drum axle is freely mounted in two trunnion bearings. 
It is fitted with a torque-arm, which is connected through 
reversing links, pull rods and a twist shaft, to a springless 
weigher in the control room. The reaction torque on the axle 
casing is registered on the weigher. It is equivalent to the 
effective torque applied by the driving wheels at the “road 
surface’ of the drums. This effective road surface torque 
is, of course, the vehicle driving torque, and is equivalent 
to the torque leaving the axle of the vehicle on test, less the 
inevitable losses due to tyre rolling resistance, etc. 

The driving shaft that carries the forged steel inertia discs 
is mounted on ball and roller bearings housed in independent 
There are 30 discs, each 17} in diameter 


bearing pedestals. 
< § in thick and weighing 37 Ib. They are equally disposed 
about a central collar on the shaft, and any number can be 


bolted to the collar or withdrawn out of use. This allows 
simulation of the inertia of vehicles of differing weights. 

When the 6:14 ratio of the drum axle is engaged, each 
additional disc increases the inertia at the drum by 378 Ib-ft® 
equivalent vehicle weight 94-5 lb); when the 4:5 ratio is 
engaged each aditional disc increases the inertia at the drums 
by 202-5 lb-ft? (equivalent vehicle weight 50-6 Ib). The maxi- 
mum and minimum inertia values for the complete assembly 
referred to the drum shaft are as follows. The minimum 
inertia for small vehicles (drum axle 4-5 ratio and small fan 
running) is 6,720 Ib-ft®, corresponding to a vehicle weight of 
1,680 Ib. For large vehicles the minimum inertia of assembly 
is 7,400 Ib-ft® (vehicle weight 1,850 Ib) and the maximum is 
18,000 lb-ft? (vehicle weight 4,500 Ib; in both cases the 6°14 
drum axle ratio is engaged and the large fan is running). 

The rotational speed of the inertia disc assembly can reach 


6,000 r.p.m.; therefore most accurate dynamic balancing of 


the individual discs in their various possible combinations on 
the driving shaft is carried out. 

A Mk. 11 Heenan-Dynamatic eddy-current type dynamo- 
meter is used. It is capable of absorbing a maximum of 300 
b.h.p. over a speed range of 2,400 to 6,000 r.p.m. Both the 
load and speed are remotely regulated electronically from the 
control room. Connection between the inertia-disc shaft and 
the dynamometer is effected by means of a gear-tooth flexible 
coupling. The other end of the dynamometer shaft is con- 
nected though a cardan shaft with flexible couplings to a 
second Eaton two-speed commercial truck rear axle with a 
locked differential. This axle has ratios of 4-5:1 and 6-25:1. 
Its half-shafts carry multi-vee belt pulleys for the drives to two 
centrifugal fans for supplying the vehicle radiator cooling air. 

One of the fans absorbs 90 b.h.p. when running at 600 
r.p.m. and delivering 64,000 ft® of air per minute; the other 
absorbs 7} b.h.p. at a speed of 645 r.p.m. and delivers 12,000 
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ft® of air per minute. Either fan can be connected to its drive 
by means of a friction clutch pneumatically operated from the 
control room. By regulation of the fan inlet dampers, air 
speeds up to 80 m.p.h. are obtainable at the vehicle radiator 
grille. 

Both fans feed into a common air duct, which has an outlet 
area of 9 ft® at the end adjacent to the vehicle. The ducting 
in the vehicle test room is adjustable in length to suit the 
various sizes of vehicle, and the end adjacent to the vehicle is 
fitted with adjustable vanes to direct the air blast as required 
to suit the vehicle on test. Two separate fans, with associated 
ducting, supply air for tyre cooling purposes. From these 
fans the air is blown directly on to the tyres from both back 
and front. 

For motoring the vehicle, a 100 b.h.p. squirrel-cage, 
constant-speed motor is provided. It is coupled through a 
needle-roller type cardan shaft to a variable-speed Heenan- 
Dynamatic eddy-current coupling to give a maximum out- 
put of 95 b.h.p. at 1,375 r.p.m,. The output member of the 
coupling is connected via a rubber-bush type flexible coup- 
ling to a multi-vee belt pulley from which vee belts drive an 
extension shaft coupled to one of the half-shafts of the fan 
driving axle. This drive is transmitted through the fan-axle 
gears, the dynamometer, the inertia-disc assembly, and the 
drum-axle gears to the drums, which then motor the vehicle 
mounted on them. 

A pneumatically controlled friction clutch, operated from 
the control desk, enables the motoring facilities to be switched 
in and out as desired. The Heenan-Dynamatic coupling, also 
operated from the control desk, gives infinitely variable 
control of motoring speed. 

To hold them against rotation while a vehicle is being run 
on or off, the drums are fitted with pneumatically operated 
brakes. When the vehicle is set in its final position it is firmly 
anchored at its front wheels by clamping devices adjustable 
for varying tyre sizes, wheelbases and tracks, There are also 
safety jacks under the rear axle to provide support in case of 
tyre failure. These features can be seen in some of the 
accompanying illustrations. A louvred panel in the side of 
the building admits fresh air from outside into the basement 
where the fans are housed. A similar panel in the main access 
doors to the vehicle room above allows the cooling air to be 
exhausted after passing over the vehicle. Two louvred 
panels in the floor of the vehicle room, and remotely operated 
from the control room, permit recirculation of cooling air 
between vehicle room and basement, thus allowing for 
regulation of cooling air temperature. 

A small portable electronic control unit is provided for 
regulating the dynamometer load from the driving seat in the 
vehicle under test. Apart from this unit, all loads, speeds, 
air blast and other conditions are set and adjusted from the 
control room, which is on the test room floor level to the off- 
side of the vehicle. The control panel is fully instrumented 
and is conveniently placed adjacent to the two dials that 
register drum-axle torque and dynamometer load. 

Other features incorporated in the plant include an exhaust- 
gas collector system for the vehicle, temperature regulated 
oiling systems for both axles, water supply and return system 
for the dynamometer and a Heenan water cooler. This last 
item of equipment provides re-cooled water for the dynamo- 
meter and for the oil cooling system. It renders the test plant 
almost completely independent of the supply from the two 
mains, and at the same time reduces the water costs. It also 
serves various circuits that are independent of the vehicle 
test plant. 

This new British plant, because of its flexibility, the wide 
range of vehicle sizes that it cam accommodate, and the 
variety of test conditions it can reproduce, is one of the most 
advanced in Europe. Both The Associated Ethyl Company 
Limited and Heenan and Foude Limited are deserving of the 
heartiest congratulations. 








VACUUM BRAKE RELAY VALVE 


A device to Effect an Improvement in the Overall Performance 


of the Vacuum Triple Braking System 


R ECENTLY, the Clayton Dewandre Co. Ltd., of Lincoln, 
have introduced a new valve for incorporation in the well- 
known vacuum triple braking system. As installed hitherto, 
the standard system comprises simply a vacuum master 
servo operating mechanically on the rear brakes and pneu- 
matically on separate cylinders mounted on the stub axles of 
the front wheels, with the vacuum supply to the cylinders 
on the front wheel stub axles regulated by the distributor 
valve in the vacuum servo. In recent years, the tendency for 
vehicle manufacturers to increase the proportion of braking 
applied to the front wheels has led to the introduction of the 
tandem type, front wheel cylinders. This increase in the 
volume of the front wheel cylinders, in addition to the distance 
between the cylinders and the master servo, has aggravated 
the slight but nevertheless undesirable time lag inevitably 
experienced with vacuum-actuated braking systems. 

The new relay housing has been introduced to reduce this 
time lag. It is normally mounted as close as possible to the 
front wheel cylinders, and generally replaces the T-junction, 
where the pipeline from the servo is connected to that between 
the two wheel cylinders. If the main reservoir is situated a 
long distance from the relay valve, it may be desirable to 
introduce a secondary reservoir close to the valve. The 
additional reservoir is not necessary, however, if the main 
reservoir is reasonably close to the relay valve and the pipe 
between the wheel cylinders reasonably short. An accom- 
panying illustration depicts a layout incorporating a secondary 
reservoir. 

Another illustration shows a cross section of the relay 
valve. The two ports A are for the connections to the front 
wheel cylinders, and port C communicates with the secondary 
reservoir. At the opposite end of the valve unit, the port D 
is connected to the distributor valve of the lightweight type 
servo, or, if the servo is of the monobloc type, to the end 
cover. The degree of vacuum supplied through this port is 
proportional to the effort applied to the brake pedal. A 
breather or filter is fitted to the atmospheric port B, to prevent 
dirt from entering the valve. 

The relay valve comprises a body and two end covers. 
Rubber diaphragms are clamped between these end covers 
and the body. A cage assembly 4, in which is carried a 





Cross section of the 
relay valve, showing 
the cage assembly 
mounted between the 
centres of the two 
flexible diaphragms 





rubber-faced disc valve 2, is clamped between the centres of 
the two diaphragms, which it couples together. The rubber- 
faced disc performs the functions of both the atmospheric and 
vacuum valves. One of the valve seats is formed by the end 
face 1 of the vacuum port C, while the other, which is the 
atmospheric valve seat, is formed by the face 3 in the cage. 
The two diaphragms, 5 and 7, are biased towards the port C 
by the spring 6. 

When the brakes are off, the valve is in the position shown 
in the diagram. The vacuum from the secondary reservoir 
maintains the spring-loaded disc valve 2 against the vacuum 
face 1. At the same time, the front wheel cylinders are 
connected through the ports A to the chamber F and, through 


A front wheel cylinder; B vacuum relay 


valve; C supplementary reservoir; 
D exhouster; E master servo; F main 
reservoir; G rear brake cable 

Sketch illustrating a proposed layout of the Clayton Dewandre vacuum- 

actuated brake system incorporating the new vacuum relay valve 


the open atmospheric valve 3 and the holes in the cage, to the 
atmospheric port B. 

As soon as the brakes are applied, vacuum from the master 
servo is communicated through the port D to chamber E. 
This moves the diaphragm assembly against the compression 
in the spring 6. The initial movement causes the atmospheric 
valve 3 to seat on the disc, and subsequent movement lifts the 
valve from the seat 1 to admit vacuum from the secondary 
reservoir through the chamber F to the front wheel cylinders. 
When the vacuum operating on the diaphragm in chamber F, 
together with the load in the spring 6, balances that on the 
diaphragm in chamber E, the diaphragm 5 deflects towards 
the vacuum port until the disc valve is resting on its seat 1. 
This prevents further admission of vacuum. If the driver 
deflects the brake pedal further, the vacuum supply from the 
master servo to the diaphragm 7 is increased, and the disc 
valve opens until the vacuum in the front wheel cylinders is 
again proportional to that in the master servo. 

If the brakes are partially released, the vacuum in chamber 
E is decreased, so the diaphragm and cage assembly moves to 
the left. This lifts the disc valve off the atmospheric valve 
seat 3, so that air is admitted through the port B and the holes 
in the cage to chamber F. When the vacuum in the front 
wheel cylinders has fallen in proportion to the reduced effort 
of the brake pedal, the disc once again contacts the seat of the 
atmospheric valve 3. 

As soon as the load on the brake pedal is completely 
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released, the port D and chamber E are connected, through 
the distributor valve of the master servo, to atmosphere. This 
causes the diaphragm and cage assembly to move to the left 
under the action of the spring 6; the atmospheric valve 3 is 
thus opened and air is admitted through the port B and the 
holes in the cage to the chamber F and the front wheel 
cylinders. Thus, the brakes are released. 

From the foregoing description, it can be seen that the 
degree of vacuum in the front wheel cylinders is always 
proportional to the vacuum output from the master servo. 
The ratio between these two vacuum levels is determined by 
the relative areas of the two diaphragms. In the particular 
valve described, the larger diaphragm is subjected to the 
vacuum from the master servo, so the degree of vacuum 
supplied to the front wheel cylinders is greater than that in 


the control line from the master servo. In this valve, the 
ratio of the areas of the two diaphragms is such that, for an 
input vacuum of 16in of mercury from the master servo, an 
output vacuum of 2lin of mercury is obtained at the front 
wheel cylinders. 

The new vacuum relay valve can be employed with 
advantage for the remote control of any units where it is 
required to advance the operation to counteract the inherent 
lag associated with vacuum systems in general. In this way, 
the slave units can be made more sensitive to the operation 
of the master servo. The important advantage of the system, 
of course, is that, irrespective of whether a supplementary 
reservoir is used, the air from the slave servos is drawn 
directly into the reservoir, instead of having to pass over the 
long distance through the master servo to the reservoir. 





Recent Foreign Publications 


Brief Reviews of Current Technical Books 


Fahrzeugtechnik. Anpassung des Fahrzeugs an den 
Menschen (Vehicle Engineering. The Fitting of 
Vehicles to the Human Being) VDI Berichte, Vol. 25 


In German. 
Diisseldorf: VDI-VERLAG G.m.b.H. 1957. 
DM 20.80. 

This volume is a report on the convention held in Nuremberg 
on the 28th and 29th March, 1957. It contains ten papers, 
together with the discussions, which cover various aspects of this 
important though neglected subject. 

The first paper, by Dr. Meyer-Delius, deals with the effect of 
noise on man. After a general introduction discussing human 
sensitivity to noise, as established by Bekesy, and Fletcher and 
Munson, the author deals with the psychological aspect of the noise 
problem and also the effect of traffic noise on man, in terms of, for 
example, blood vessel distension and pulse frequency. The paper 
concludes with a brief review on the effect of noise upon health. 

In the second paper, Dr. Stadie describes new developments in 
silencers, with particular reference to those used with motor cycles 
and motor rollers. The Frankfurt Pot design, by Dr. Leistritz, 
and a design by Kuske are described in some detail and the results 
of noise measurements are given. This paper concludes with a 
discussion of the factors relating to power losses due to silencers 

The technique of noise measurement is dealt with in the paper 
by Dr. Martin. That he devotes considerable space to the motor 
cycle aspect of the problem is not surprising in view of the stringent 
German and Swiss specifications to meet the legal requirements 
relating to the maximum permissible noise level of vehicles of this 
type. The author suggests that curves of noise emission plotted 
against speed, both with the engine idling and flat out, should be 
made available to the purchaser. An interesting apparatus deve- 
loped for the German Transport Ministry is the noise barometer, 
which consists of a scale about 12 ft high, fitted to the rear of the 
barometer vehicle. This vehicle is intended to be parked at the 
side of the road, with a microphone placed some 20 to 40 yards 
thead of it, to pick up the noise of passing vehicles. Lamps on the 
barometer board indicate the noise level to the drivers of the passing 
vehicles, the object being to encourage drivers of noisy vehicles to 
take steps to keep them quieter. 

The effect of mechanical vibrations on man are dealt with, on 
the basis of extensive and comprehensive tests, in a thorough and 
thought-provoking manner by Dr. Dieckmann. This author puts 
forward.a new scale of vibration intensity values plotted as a func- 
tion of frequency and amplitude or velocity and amplitude. Because 
of its clarity, this scale is particularly attractive. Results of tests 
carried out to determine the natural frequencies of passengers, and 
other results of tests on buses, as well as a discussion of the consid- 
erations relating to the combined seat-man system, are particularly 
interesting and are recommended for careful study by vehicle 
designers and research workers in this field. 

Orthopaedic considerations relating to seat design are considered 
by Prof. Thomsen, who stresses the importance of the problem. 
Modern man walks and runs too little and stands and sits too much; 
this is causing considerable concern to doctors and biologists, 
because of its adverse effects. Therefore, scientific design of car 
seats is of great importance. This paper is devoted to an explana- 
tion of the function of the relevant bones and muscles. It also 
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deals with the other factors, 
human body, which must be 
rational seat designs 

A brief paper by Dr. Isendahl gives the results of tests carried 
out to determine the vibrational characteristics of tractor seats. 
The accelerometers used were fitted to the seat, as well as strapped 
to the driver. Working conditions in the driver’s cab are con- 
sidered in commendable detail by Dr. Dupuis, who rightly points 
out the importance of a careful control layout and its effect on 
fatigue and accident rate. Results of tests carried out to ascertain 
optimum arrangements of levers, pedals and steering wheel are 
considered in some detail. 

One of the longest papers is by O. Toppe, on the design features 
that can either cause accidents or render them severe. This author 
discusses the undesirable features that are sometimes introduced 
in the design of exterior fittings such as door handles, mirrors, hub 
caps, sharp extending fins, and filler cap embellishments, all of 
which can cause considerable harm in car accidents. He also deals 
with the shape and position of internal fixtures, such as coat hooks, 
fire extinguishers, window handles and charming accessories such 
as that which he terms the “‘scull splitter’’, which is an anti-glare 
visor fitted horizontally over the windscreen. Ventilation and 
noise effects are also considered. This paper certainly achieves its 
aim, in providing food for thought and thus ultimately encouraging 
better design from the point of view of accident prevention. 

There are two more papers in the volume, one by Prof. Hettche 
and the other by Schumann and Thoenes. Both deal with exhaust 
gases. The first discusses the effect of exhaust gases on the human 
beings and their surroundings, that is, the effect with regard to both 
the possible promotion of cancer and the cause of smog. The 
composition of smog and its effect on plant life are also considered. 
In the second paper, the possibilities of using catalysts or catalytic 
after-burning, to reduce the adverse effects of exhaust gases, are 
discussed. In this volume, the high standards of previous VDI 
reports in this field are maintained. The work can be thoroughly 
recommended to design and research workers interested in 
improvements in the performance of road vehicles, so far as noise 
is concerned. 


starting with the properties of the 
considered in the evolution of 


Vergleich Zwischen Benzpyrengehalt und 
Rauchdichte bie Zweitakt und Viertakt-Dieselmotoren 
(Comparison between Benzpyrene Content and Smoke 
Density of Two- and Four-stroke Diesel Engines). 
Deutsche Kraftfahrtforschung No. 103 

By Richard Marterstock, Dipl. Ing. and Dr. Albert 


11} = 8}. 


In German. 
Reuter. 
Diisseldorf: VDI-VerLtaGc G.m.b.H. 
Price DM 7.90. ‘ 

Emission of cancerogenic substances that could be present in 
diesel engine exhaust gases has been investigated for engines 
incorporating various designs of combustion chamber. Results of 
tests show that the amount of 3-4 benzpyrene emitted is below the 
detectable limit and there is no relationship between the content of 
benzpyrene and the smoke density. In view of the importance 
attached to this particular aspect of engine operation, brief 
report can be recommended to all concerned with the subject. 


1957. 10 pp. 
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FASTER GEAR FINISHING 


Automatic Loading and Unloading Equipment Increases Production Rate 


on Michigan Gear-Shaving Machines 


F asran and more economical finishing of geared shafts 
is made possible with new automatic parts-loading and 
unloading devices developed by Michigan Tool Company, 
Detroit, 12, Michigan, U.S.A. Although independently 
operated, both devices are designed to work as a unit with 
any of the range of Michigan universal rotary gear-finishing 
machines. The equipment can be supplied as original 
machine tooling or as a modification unit for all 870-series 
finishers now in use. In one automotive application on the 
rear sun gear of an automatic transmission, the devices 
boosted output of an 870-A gear finisher to 120 parts per 
hour, at 80 per cent efficiency. 


Simplicity, speed and positive positioning are features of 


the loading unit. Parts are manually stockpiled in the 


loader to allow one operator easily to handle a battery of 


machines. All other operations, loading, shaving and 
unloading, are entirely automatic. Fully automatic feeding 
devices can, without difficulty, be integrated to the loader 
to obtain a production rate of 150 parts an hour, if desired. 

Both the loading and unloading units, although adapted 
to a specific application, can be supplied to accept various 
shaft lengths in a wide range of parts. In operation, the 
geared shafts are manually placed against air-operated 
escapement fingers mounted on both sides of a gravity chute. 
A bank of five air cylinders on each side of the loading 
fixture actuates these escapement fingers, providing a positive, 
one piece at a time, flow of parts to the loading shuttle. 

As each part is released from the last slide position it 
rolls through a curved, opensided track to the loading shuttle, 
which has two arms, one to cradle each shaft end. This 
shuttle is operated pneumatically by a 2} in bore X 5} in 
stroke cylinder, and will accept one part only at a time. 
The shuttle arms carry the gear to the shaving position, where 
it is picked up by air-operated centres. To prevent mis- 





alignment of the part, the centres are independently actuated. 
The tailstock, moved by a 6 in cylinder, advances first and 
bottoms the part, then the headstock, operated by a 4in 
cylinder, moves in to complete the loading action with the 
gear in mesh with the finishing cutter. 

The loading is claimed to be foolproof, for if the part is 
not meshing properly with the cutter, a limit-switch con- 
trolled sensing device prevents cutting action and auto- 
matically unloads the part. The unfinished gear is then 
rejected at the next operation, a checking stage. Improper 
meshing of the part and cutter is rare, and the device merely 
insures against any possible cutter damage. After the part 
is loaded and before the gear is shaved, the shuttle is returned 
to its normal “load” position. All movements of the loader 
are interlocked with the machine cycle. If no parts are in 
position ready for loading, the machine automatically shuts 
itself off. 

After finishing, two arms of the unloader come up and 
cradle the part as the centres are withdrawn. The unloader 
arms continue this upward movement to an angle sufficient to 
cause the part to roll to a stop position on the arms in closer 
proximity to the unloading conveyor. On the downward 
return movement of the arms the shaft is caught by outrigged 
side rails of the conveyor as the pick-up arms continue to 
their normal position. The part is then in position to be 
moved by the conveyor. Drive of the chain conveyor is by 
a 2in bore X3} in stroke air cylinder. This same cylinder 
also moves the pick-up arms and indexes the conveyor. 
Indexing is effected on both the forward and return strokes 
of the cylinder. 

As the parts leave the unloader they pass through a 
discharge unit that permits the release of only one part 
at a time. The unloader can be manually cycled “empty”, 
even with the gear finishing machine shut off. Each cycle 


Automatic loading and un- 
loading devices for gear 
finishing machines enable one 
operator to tend a battery of 
machines. The units shown 
are designed to handle geared 
shafts and are manually fed. 
Both devices can be supplied 
as original equipment or as 
modification units for existing 
Michigan 870-series gear 
finishers 
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The loading device on a Michigan 870-A gear finisher. The unit, adaptable 
to a wide range of geared shafts, automatically shuttles one part at a 
time to air-operated centres 


function is interlocked electrically to maintain correct 
sequence, whether on manual or automatic cycle. 

These new automatic loading and unloading devices, 
are timed to suit the cycle of a particular application, but 
are fast enough in actuation to meet the demands of any gear 
finishing operation on parts having shafts. They are 





Self-Adhesive 


Moves methods of production, distribution, spares 
organization, and marketing call for a simple and per- 


manent method of identification for both component 
articles and complete units. In addition to the ordinary 
nameplate there are required plates for specifications, data, 
instructions, dials, scales, and control indications. It is 
economically essential that such items are of low cost, can be 
easily and securely attached to the component, and retain 
their legibility throughout the serviceable life of the com- 
ponent. 

This need for durability makes the metal plate an obvious 
choice for engineering components, but various plastic 
materials are now being extensively used. Methods of 
marking the plates differ widely. They may be cast, em- 
bossed, chemically engraved, double anodized, or printed to 
suit specific applications. Any colour or finish can be 
provided. 

For long the only means of attachment was mechanical, by 
rivets or screws. This method had several disadvantages. 
It tended to increase the size of the plate, the heads of the 
screws or rivets detracted from the appearance or the legibility 
of the message, the hazard of damage to the plate or to the 
finish of the component by the fixing tool was always present, 
and it was costly and time-wasting. Commonly, the cost of 
fixing was greater than the cost of the nameplate. Adhesives 
were used, but generally these required heat or pressure, or 
both heat and pressure, to obtain a secure bond. Plates 
coated with a self-adhesive composition needed the applica- 
tion of an activising solvent. 

A new type of self-adhesive plate has now been developed 
by Millet, Levens Ltd., Stirling Corner, Barnet By-Pass, 
Borehamwood, Herts. With these it is necessary merely to 
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The loader removes the part from the work position and transfers it to 
the chain-driven conveyor for movement to the next operation. The device 
can be independently emptied 


designed for easy integration with Gear-O-Mation parts- 
handling and distribution systems and present few main- 
tenance problems. 

Michigan machines and 
Gaston E. Marbaix Ltd., 
Crescent, London, S.W.11. 


equipment are factored by 
Devonshire House, Vicarage 


Nameplates 


immerse the plate in water, preferably warm water, for a few 
seconds and then slide off the protective film. It is then ready 
for application and, solely by firm pressure, will adhere to 
practically any surface that is clean and free from dust. 

All types of metal and plastic plates can be supplied with 
the new adhesive. They can be fixed to parts and in locations 
previously regarded as inaccessible. As regards the perman- 
ence of the bond, the illustration shows that it has been found 
satisfactory even for production tools in the workshop. 


A Millett Levens self-adhesive, anodized nameplate affixed to a machine 
vice manufactured by Jones and Shipman Ltd. 
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ly the October 1957 issue of Automobile Engineer, the 
B.S.A. turbocharger was described and a number of important 
aspects of its development and production discussed. Since 
then, all the major engine manufacturers in this country have 
become interested in this unit, as also have some of the larger 
operators of public service vehicles. One of the municipal 
operating companies states that their average fuel saving, as 
indicated by extensive service tests of vehicles equipped with 
the turbocharger, has been 84 per cent; however, B.S.A. have 
not yet had time to confirm these results. 

Since the B.S.A. turbocharger was described in Automobile 
Engineer, intensive development work has continued. One 
of the latest advances is the design of an intercooler arrange- 
ment for use in conjunction with the turbocharger. This 
development arose from the following considerations. For 


Interecooling 
and 
Turbocharging 


An Account of Development Work Done by 


B.S.A with a View to Improving Engine 


Torque Characteristics and General Performance 


some time, many engine manufacturers have been investiga- 
ting the possibility of adopting pressure ratios of the order of 
3:1. They are not seeking to use these high ratios to improve 
the performance at the upper end of the speed range, but 
rather is the aim at good torque at the lower end. In this 
connection, B.S.A. feel that the employment of an inter- 
cooler will probably give more satisfactory overall results. 
At low engine speeds, the increased density of charge ob- 
tained by intercooling improves the torque characteristics, 
but as the speed, and therefore the rate of air consumption, 
is increased, the effectiveness of the intercooler falls off 
because the advantages gained by cooling the charge becomes 
increasingly offset by the greater resistance that the inter- 
cooler offers to the air flow. 

The employment of an intercooler can be justified on the 


This view of part of the machine shop used entirely for turbocharger development demonstrates the magnitude of the resources devoted to this project 
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following grounds. Ifa pressure ratio of, for example, 1 -5:1 
is adopted, the density ratio obtained without an intercooler 
is generally in the order of only about 1 -3:1; this is because of 
the rise of air temperature across the turbocharger. In these 
circumstances, the volume of air required for combustion is 
15 per cent greater than it would be if there were no rise in 
temperature between the air intake and the engine. When 
an intercooler is used, this rise in temperature is, of course, 
reduced. 

There are three other advantages to be gained by inter- 
cooling. One is that the increased air supply, particularly at 
low engine speeds and high outputs, gives a more satisfactory 
air:fuel ratio and therefore reduces the tendency to exhaust 
smoke. Secondly, the increased mass-flow of air reduces the 
operating temperatures of the pistons and valves. Thirdly, 
the fact that the incoming air is cooler also helps to reduce 
these operating temperatures. 

At an early stage in the development work, B.S.A. decided 
that the air-to-air type of intercooler is the most suitable for 
adaption to automotive use. If water is used for the cooling 
medium, the heat transfer has to take place first from the air 
output of the turbocharger to the water, and then from the 
water to the ambient air. This method is therefore less 
direct than the air-to-air method of intercooling. Another 
disadvantage of the air-to-water type of cooler is that special 
provision has to be made in the radiator to maintain, at an 
adequately low temperature, the portion of it that serves the 
intercooler. 


The intercooler 

The general arrangement of the intercooler can be seen 
from the accompanying illustrations. This unit was designed 
primarily for development with a 9-6 litre engine, but the 
size of the matrix is such that it could be incorporated in most 


engine installations. It is thought that the best position for 
the matrix would be in front of the engine radiator. In the 
unit illustrated, the shape of the iniet and outlet manifolds 
was determined by the need to keep the overall width to a 
minimum. Better induction flow rates could be obtained in 


Below: A view of another part of the machine shop shown opposite 
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Sketch showing a suggested installation, 
with the intercooler in front of the 
normal radiator and fan of the engine 








Left: Curves showing 

the effects of inter- 

cooling on engine fuel 
consumption 


Not intercooled, 
injection 26 deg 8.T.D.C 


—_—— Air-to-air inter- 
cooler, injection 26 deg 
8.T.D.C. 


— -~—-Air-to-air inter- 
cooler, injection 34 deg 
8.T.D.C. 


Right: These curves 

show the effects of 
intercooling on ex- 
haust temperature 

- ----= Not intercooled 


——— — Intercooled 


(XO iis 176 100 
Bmep 


Left: Results of tests that were made to 
determine the air temperatures in the 
cooler inlet and outlet at three different 
engine speeds. The maximum temperature 
drop across the cooler is 70 deg C at 190 
b.m.e.p. and an engine speed of 1,500 r.p.m. 


induction air temperature at cooler iniet 


Induction air temperature at cooler outlet 


Left: The lower of these two curves shows the 
effectiveness of the cooler and the upper the 
induction system pressure drop across the unit 


Right: By employing an intercooler, the peak 
of the torque curve is moved lower down the 
engine speed range and an appreciably higher 
b.m.e.p. is obtained throughout the range 


Not intercooled Intercooled 


Below: Two views of the 9-6 litre engine on its test bed, with the Marston Excelsior intercooler installation used for development work. Air is drawn 
through the intercooler by a 4 h.p. motor-driven fan assembly, the lower end of which can just be seen at the base of the funnel-shaped duct 
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some installations where adequate space is available for 
larger manifolds. The coolant flow for which the intercooler 
was designed is 1,500 ft®/min. This quantity of air can be 
supplied by a fan absorbing between 1 and 2 h.p. 

For the development tests described in this article, the 
cooling air was ducted to the matrix from a fan driven by a 
4 h.p. motor, which is suitable for flows of up to 250 ft*/min. 
Had a larger motor, for example, a 2 h.p. unit, been used, the 
dimensions of the intercooler could have been reduced. How- 
ever, this was not felt to be necessary, in view of the fact that 
the intercooler would probably be required to be of the same 
overall dimensions as the engine radiator. 


Cooler performance 

Results of tests made to determine the air temperature at 
the cooler inlet and outlet for three engine speeds, namely 
1,000, 1,500 and 2,000 r.p.m., are given in an accompanying 
illustration. These results show that the maximum tempera- 
ture drop across the cooler is 70 deg C at 190 b.m.e.p. and 
1,500 r.p.m. Under these conditions, the maximum flow, 
corrected to atmospheric density, is 380 ft®/min. The curves 
obtained at 2,000 r.p.m. were not taken above 110 b.m.e.p. 
because of limitations with respect to turbocharger speed. 

Another illustration shows the cooler effectiveness and the 
pressure drop across the unit, both being plotted against air 
flow in ft?/min. The range of air flow covered is typical of 
that generally experienced with commercial vehicle diesel 
engines in normal operation. Although the pressure differen- 
tial across the cooler is fairly high, this is understandable since 
the unit was designed for a flow of only 250 ft*/min, which is 
adequate to give the required torque characteristics. At this 
latter rate of flow, the pressure drop across the cooler is 10 in 
of water, and presumably most of this loss is due to the shape 
of the inlet and outlet manifolds. The curve of cooler 
effectiveness is obtained from the following formula: 

T,—To 


To—Ta 
where T, is the cooler inlet temperature, T > the cooler outlet 
temperature and T 4 the cooling air inlet temperature. From 
the curve, it can be seen that up to the design flow, the 
effectiveness of the cooler is above 80 per cent. 

One set of curves illustrated shows the effects of the turbo- 
charger and intercooler on the fuel consumption of a 9°6 
litre engine. From these curves it can be seen that, for 
example, at 1,000 r.p.m., and a brake specific fuel consump- 
tion of 0-40 lb/b.h.p-hr, an engine equipped with a turbo- 
charger and an intercooler will develop 170 b.m.e.p. as 
compared with 140 b.m.e.p. obtained without. the intercooler. 
A similar gain can be obtained at 1,500 rpm. If 
an automatic injection advance and retard mechanism, 
controlled by engine speed, is fitted, performance can 
be even further improved, as can be seen by comparing 
the curves obtained when the injection is timed at 26 deg 
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B.T.D.C. with those obtained when it is timed at 34 deg 
B.T.D.C. At low engine speeds, the best results, of course, 
are experienced when the injection timing is retarded, and at 
high speeds it should be advanced. There are two more sets 
of curves, one showing the effect of intercooling on exhaust 
temperature and the other comparing the performance of a 
naturally aspirated 9-6 litre engine with that of the same 
engine equipped with the B.S.A. turbocharger and the 
intercooler. Yet another illustration, on the opposite page, 
compares the torque outputs of a turbocharged 9-6 litre 
engine with and without an intercooler. 


Conclusions 

Although the intercooler described is only an experimental 
unit, designed so that it can be modified to suit various installa- 
tions it has been demonstrated that even with a fan absorbing 
only a relatively small power, a considerable increase in engine 
output can be obtained. If a larger fan were fitted, the effec- 
tiveness of the cooler at higher rates of flow would be im- 
proved. Vehicle manufacturers’ preferences and individual 
applications will have to be considered before a standard 
intercooler design can be developed. Providing the cost of 
the intercooler can be kept to a figure of approximately £10 
to £15, the addition of the unit to the installation will be 
worth while not only because it improves the torque charac- 
teristics and power output, but also because it leads to marked 
economy in fuel consumption during normal operation. 





MATERIALS 


HE 1958 Mechanical Handling Exhibition and Materials 

Handling Convention will be held at Earls Court from 
7th to 17th May. For the first time, the Exhibition will be 
international in character, with over 250 exhibitors from 
Great Britain, France, America, Germany, Italy and 
Scandinavia displaying thousands of cost and time-saving 
devices. There is today a very keen realization of the 
importance of materials handling as a cost factor, and the 
application of the best methods is fundamental to industrial 
efficiency. Every other year, this Exhibition provides a 
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unique opportunity for examining all the latest developments 
over the whole field of materials handling. 

Concurrently with the Exhibition, which is organized by 
our associate journal Mechanical Handling, there will be a 
Materials Handling Convention at which papers on a wide 
variety of subjects will be presented by acknowledged 
experts. 

Admission tickets may be obtained by application to 
H. A. Collman, “Mechanical Handling,” Dorset House, 
Stamford Street, London, S.E.1. 








Composite Springing 


The Incorporation of Aeon Hollow Rubber Springs in Conventional Suspension Systems 


‘Wem the Aeon hollow rubber spring was introduced 
a few years ago,* it was widely regarded merely as a helper 
spring to supplement and safeguard an existing suspension 
system against overloading and adverse operating conditions. 
In obvious cases, where vehicles such as newspaper vans, 
ballast trucks and brick lorries were regularly engaged on 
alternate fully laden and completely unladen journeys, they 
were readily adopted and performed satisfactorily to reduce 
spring fractures, to permit the raising of the speed when 
unladen, and to reduce vehicle maintenance costs. However, 
it was not fully appreciated that they could be utilized, in 
conjunction with orthodox leaf springs, to provide a smoothly 
variable suspension rate at low cost and without complication. 

In addition to increasing the maximum capacity of the 
system, the steeply rising load-deflection characteristic 
of the hollow rubber spring in compression offers the designer 
further opportunity to improve vehicle performance or to 
reduce production and maintenance costs, or both. Pro- 
bably the most important of these supplementary advantages 
is the reduction of unsprung weight. When Aeon rubber 
springs are fitted they are mounted to come into action at 
from 50 per cent to 66 per cent of maximum load. Steel 
springs of lower rate can be used, giving a softer ride under 
no-load or low-load condition, and this is commonly effected 
by reducing the number of leaves in the springs. 

If the rubber springs are used on both front and rear 
axles a saving of up to 200 lb can be made in the unsprung 
weight on a coach or a truck. Even on a rear axle only, the 
replacement of the normal helper springs on a truck by hollow 
rubber springs can yield a saving of weight of 100 lb and give 
improved capacity and, when unladen, a better ride. Com- 
posite springing, giving a progressive rate can be designed at 
less than 66 per cent of the weight of a conventional leaf 
spring suspension of single-rate characteristic. 

One interesting suspension system designed by a Finnish 
manufacturer, currently undergoing test and development, 
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Type 550/65 high-deflection spring on Commer TS3 L.W.B. 7-tonner 
front axle (Hovis Ltd.) 





employs only five leaves in the steel springs, which are each 
supplemented by five Aeon rubber springs. The total 
spring weight has by this means been reduced by more than 
50 per cent. 

Although low-rate steel springs may be fitted, any tendency 
of the vehicle to sway or to roll when cornering will be 
effectively resisted by the rubber springs. The need for 
an anti-roll torsion bar, in most instances, completely 
disappears. In this connection they have been proved to be 
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Spring-mounted Aeon rubber spring on E.R.F. Model 44G, 13 tons gross, 
four-wheeler 


of the greatest value in combating sway on double-decked 
buses and on transport vehicles carrying high and top-heavy 
loads. Two provincial municipal bus companies, both 
operating double-deckers, may be cited by way of example. 
After fitting Aeon springs to their vehicles, one concern 
discarded the anti-roll bars and the other the hydraulic 
dampers that hitherto had been essential equipment. 


Barrel springs, Type 103, are fitted to the rear axle of the E.R.F. Model 
44G end tipper 
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High-deflection .rubber spring for front axle of Atkinson Model L.946L, 
9-tonner 


In similar manner, they have been fitted to tippers, 
concrete tankers, dumpers, and mobile cranes to minimize 
sway while travelling and also tilt when stationary. In 
many applications the usual stabilizing jacks can be dispensed 
with, thus effecting savings in first cost, weight, and operating 
time. An example in point is a Smith 15-ton crane mounted 
on a Foden chassis. With the standard suspension it was 
possible to make a front lift over the vehicle cab of only 
6-7 tons but when equipped with Aeon springs to supplement 
the steel springs, front lifts of 13-14 tons were practical. 

The rubber spring has an inherent damping characteristic, 
as is shown in the load-deflection curves. This functions 
to lessen the work to be done by hydraulic dampers and 
reduces what, under arduous operating conditions, is liable 
to involve relatively costly and time-absorbing maintenance 
operations. The experience of a public works contractor, 
operating a large fleet of dump vehicles under strenuous 
conditions on an exposed site, is of some interest. In order 
to keep the vehicles in service it was found necessary, as a 
routine measure, to remove the hydraulic dampers for 
re-servicing or complete replacement after every 2,000 miles 


Arrangement of Aeon Type 535/65 
springs on Thames Trader 5-tonner 
rear axle, by Dagenham Motors Ltd. 
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Flange reinforcement of side frame for rubber spring mount for 
Atkinson 9-tonner rear axle 


operation. When Aeon rubber springs were fitted to the 
suspension, the hydraulic dampers were discarded. 

It was mentioned earlier that the rubber springs are 
commonly mounted to come into action at some specific 
loading. This implies that the spring is located at some 
distance from its abutment when the unladen vehicle is 
static. In the case of vehicles likely to be engaged on duties 
in which a large proportion of their running time will be 
while unladen or only very lightly laden, however, the 
springs may be slightly pre-stressed in the static unladen 
condition. As a consequence, such phenomena as vehicle 
bounce, wheel hop and spring flutter when running light 
can be materially reduced or even eliminated. On articulated 
vehicles, the provision of suitably pre-stressed rubber springs 
on the tractor rear axle can cut out chatter at the fifth wheel 
when running unladen. 

The location of the rubber spring in relation to the axle 
may be of some importance on specific vehicles. Normally 
they are arranged directly above the axle but by mounting 
a short distance to the rear of the axle they can be utilized to 
resist ““wind-up”’ under braking torque and this reduces the 
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stressing of the steel springs. On some vehicles, particularly 
those of forward-control type, the steering is prone to become 
relatively heavy as the tyres wear and the tread flattens. 
By fitting Aeon springs slightly to the rear of the front axle 
the effect of load transfer is resisted on the over-run or when 
cornering, and the trailing angle of the wheels is held closer 
to the designed normal than would otherwise obtain. As a 
consequence the self-centering characteristic is sensibly 
maintained and the vehicle comes out of the turn without 
requiring appreciably greater effort. At least two municipal 
passenger transport services have successfully adopted this 
method of mounting on double-decked buses in order to 
meet complaints of fatigue from their driving staffs. 

The standard range of hollow rubber springs produced 
by Aeon Products (London) Ltd., 16 North End Road, 
London, N.W.11, includes units having maximum load 
apacities of from 290 1b to 7,700 lb and maximum deflec- 
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Loaded spring, beam horizonta 
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tions of from 1}in to 6in. Each size of spring is available 
moulded in rubber processed to alternative hardness values 
of 55 deg or 65 deg Shore, with consequent different operating 
characteristics. The material used is first-quality Malayan 
plantation rubber having specially high tensile properties, 
and no reinforcing material is needed in the mouldings. 
Both in this country—British Specification No. 755185—and 
abroad, the design in conjunction with the selected rubber 
properties, form the subject of Letters Patent. 

The relative ease with which the rubber springs can be 
fitted to existing vehicles, involving the minimum construc- 
tional modification and the provision of simple brackets, 
braces, and spring platforms, has facilitated the adoption of 
composite springing in numerous ancillary fleets operated 
by manufacturers in various industries and also in private 
transport fleets. From reference earlier to the application 
of the springs on double-decked buses, tippers, concrete 


Chassis-mounted rubber spring, 

Type 103B/55, serving as helper 

spring for the rear bogie of Atkinson 
six-wheelers and eight-wheelers 
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Load-deflection curves for Type 103B barrel springs. Static load should 
not exceed 50 per cent of maximum load 


tankers, and dumpers, it might be inferred that they were 
mainly of use on vehicles of a specialized character or on 
those operated under adverse conditions or over rough 
terrain. Such an impression would be quite incorrect. 
The private transport and ancillary fleets are mostly operated 
over “A”’ class roads in Britain. 

Typical examples of this practice may be quoted. The 
flour-milling firm of Hovis Ltd., fits Aeon rubber springs to 
all its Foden eight-wheeled, bulk wheat carriers, to its 
Leyland Beaver and trailer units, and to all newly acquired 


Commer 7-tonners. This policy, it is reported, has resulted 
in improved vehicle utilization and virtual freedom from 


spring breakages. In the transport contracting field, the 
firm of N. Francis and Co. Ltd., equips its vehicles, including 
Fordson 5-tonners, with Aeon rubber springs and has 
reduced its expenditure on spring replacements by more 
than 50 per cent. 

As might be expected, the advantages to be secured by 
the combination of hollow rubber springs with the usual 
steel springs of a conventional suspension system, at low 
cost and without major design alteration, have not passed 
unnoticed. A number of vehicle manufacturers are now 


“*Star’’ newspaper van, Austin taxi chassis, with Type 102A spring for 
rear axle 
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Load-deflection curves for Type 535 high-deflection springs. Static load 
should not exceed 50 per cent of maximum load 


designing suspension systems to incorporate Aeon rubber 
springs as standard specification. 

E.R.F. Ltd. has been fitting Aeon rubber springs to a 
number of its extensive range of vehicles, as standard initial 
equipment, for the past three years. To date, barrel-shaped 
springs have been used exclusively. An example is the tipper 
version of the Model 44G four-wheeler. This is a 13 tons 
gross vehicle, with a twin-ram hydraulic tipping gear giving 
the body an end tip of 45 deg. Atkinson Lorries Ltd. fit 
Type 535/65 and Type 540/65 rubber springs to front and 
rear axles respectively of the L.946L, 14 tons gross, four- 
wheeler. These rubber springs are chassis mounted, and 
the method of bracing the flanges of the channel side frame 
in way of the rear spring mount will be noted. The bracing 
is also shown in detail on the layout drawing of the mounting 
of an Aeon barrel-shaped rubber spring, Type 103B/55, 
for the rear bogie of Atkinson six-wheelers and eight- 
wheelers. In this instance the rubber spring is arranged to 
function as a helper spring, coming into operation at a 
specific loading. 

The latest vehicle to be introduced by Seddon Motors 
Ltd. is fitted all round with Aeon springs. This is the Mark 


Type 104 barre! spring, chassis-mounted for Fordson 5-tonner rear axle 
(N. Francis and Co. Ltd.) 
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Composite spring on the Seddon Mark 15/10 14 tons gross vehicle 


15/10 four-wheeler, which uses the same basic chassis as the 
Mark 15 7}-tonner, but can operate at a gross weight of 
14 tons. For taxation purposes the chassis weight only 
slightly exceeds 4 tons and consequently a payload approach- 
ing 10 tons can be carried legally. Type 530S/55 springs are 
fitted at the front and Type 535/55 springs at the rear. An 
unusual feature is that the normal helper springs have been 
retained. The chassis is produced with a single, standard 
wheelbase of 14 ft 6 in, and the overall length is 24 ft 11 in. 
In order to minimize the possibility of loading the rear axle 
above the legal maximum of 9 tons, it is recommended that 
the platform length should not exceed approximately 
19 ft. 

his vehicle provides an interesting example of the manner 
in which the suspension on a chassis of established design 
an readily be modified by the addition of Aeon rubber 
prings in cases where the static laden weight has been 
increased beyond the normal design value. Such need 
may arise if it is desired to increase the payload, or should 
heavy bodies carrying specialized equipment be fitted. 

Dagenham Motors Ltd., distributors of Ford vehicles, has 
standardized an application of Aeon rubber springs to the 
rear axle of the Thames Trader 5-tonner. In this instance 
the rubber springs, Type 535/65, are carried on angle 


brackets outside the side frames. The chassis frame is 


Type 530S/55 spring chassis-mounted for front axle of Seddon Mark 
15/10 four-wheeler 
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Load-deflection curves for front axle (left) and rear axle (right) 


stiffened locally by a stout transverse stress tube bridging 
the frame between the mounting brackets. Several other 
manufacturers install Aeon springs on their vehicles to meet 
specific requirements. For example, certain Foden tippers 
are fitted with rubber springs. 

Rubber springs can be mounted either on the chassis 
frame or on the leaf spring clamping plate, and installation 
presents little difficulty. Simple, fabricated brackets are 
bolted, riveted, or welded to the side frames and counter 
plates are secured to the spring plate, or vice versa. It is 
usual for any attachment to the spring plate to be detachable, 
in order that the removal of the spring U-bolts is not im- 
peded. In some instances, as in the case of the Thames 
Trader vehicle equipped by Dagenham Motors Ltd., it 
may be necessary to machine a face on the spring plate to 
receive the rubber spring counter plate. F 

Attachment of the rubber spring is, in all instances, by 
means of a conical bolt or stud, or a standard bolt and nut in 
conjunction with a conical sleeve. Stud members may be 
riveted or welded to mounting brackets or plates, ready for 
permanent or demountable attachment to the chassis frame. 
The aperture in the end of the rubber spring can be forced 
over the head of the stud to take up its position gripping 
the cored shank. In service, a rubber spring requires no 
maintenance and its life is virtually unlimited. 


On the Seddon Mark 15/10 rear axle a Type 535/55 rubber spring 
supplements main and helper springs 
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The new passenger car production factory at the Luton works of Vauxhall Motors Ltd 


Production Expansion 


Important Developments at the Luton and Dunstable Works of Vauxhall Motors Ltd. 


hy common with all the other major automobile manu- 
facturers in Great Britain, Vauxhall Motors Ltd. have, since 
the end of the 1939-45 war, carried out very important 
projects to expand production and increase productivity. 
The first major production project undertaken by Vauxhall 
was the building of a new factory at Luton. This factory, 
which was ready in 1950, was equipped for machining all 
mechanical components for Vauxhall passenger cars and 
Bedford commercial vehicles. Engine assembly for both 
classes of vehicles and chassis assembly for commercial 
vehicles were also carried out in the new factory. This 
development led to a very considerable increase in output. 

However, it eventually became apparent that the increase 
in output, great though it was, did not suffice to meet the 
demand for Vauxhall vehicles. Further expansion was, 
therefore, planned and a scheme was given final approval in 
mid 1954. At that date the yearly productive capacity was 
in the order of 130,000 passenger cars, light vans and 
commercial vehicles. The intention of the new scheme was 
to increase this capacity to 250,000 vehicles. 

To effect such an expansion of production it was, of course, 
necessary to have a greatly increased factory floor area. 
So far as this factor is concerned, the main features of the 
scheme have been the construction of a completely new 
building within the Luton plant to give an additional 
1,500,000 square feet, the extension of the Dunstable plant 
from 120,000 to 1,250,000 square feet and the erection of a 
new building of 500,000 square feet at Dunstable to house 
all the Company’s parts and accessories activities. 

Before this expansion project began, passenger cars and 
all commercial vehicles were produced at Luton, while the 
small factory at Dunstable was used only for the manufacture 
of a limited number of non-current components for spares. 
To enable a greatly increased scale of passenger car produc- 
tion at Luton, it was necessary to move truck manufacturing 
operations to a new location. The decision was, therefore, 
taken to enlarge the Dunstable factory to house all Bedford 
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truck manufacturing and assembly functions to Dunstable, 
except for the production of the steel cabs, which is still 
carried out at Luton. 

The new factory building at Luton houses a press shop, 
body building, paint and trim departments and final assembly 
lines. Machined mechanical components are fed into it by 
conveyor from other buildings. The Dunstable factory, 
which is over 2,000 ft long, is believed to be the largest truck 
manufacturing plant in Europe. In addition to truck manu- 
facture, this factory is also used for the production of spare 
parts for all non-current Vauxhall and Bedford vehicles. 

Other buildings erected at Luton under the expansion 
project include an extension of the die shop, a boiler and 
compressor house, a paint mix building, oxygen and acetylene 
stores and a comprehensive plant for the treatment of trade 
effluent. At Dunstable, a boiler house, a 500,000 gallon 
water storage tank, swarf house, paint stores and oil stores 
have also been completed. Additional office, canteen and 
surgery facilities have also been provided at both locations. 

Although the scale of factory expansion is impressive, 
much more impressive to engineers will be the fact that a 
92 per cent increase in output has been achieved with only 
a 57 per cent increase in total number of people employed. 
This is the more noteworthy because even before this 
project, the equipments and methods employed in the 
Vauxhall factories were recognized as being of a character 
that gave very high production efficiency. Incidentally, it 
may be remarked here that the increase in productivity is 
even greater than the quoted percentages suggest, since 
certain manufacturing operations that were not carried out 
previously are mow undertaken. These new departures 
include the manufacture of valves, the machining of crank- 
shafts and a greatly increased production of chromium 
plated components. 

Briefly, the increase in productivity per man-hour may be 
ascribed to a greatly extended application of mechanization 
throughout the production organization. This applies to 
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A six-station line of Churchill hobbers with a simple form of chain 
transfer mechanism 


both the actual processing of components through operation 
sequences and to the transfer of finished parts to other 
locations. In the metal cutting section for example, far wider 
use is made of transfer machines than was the case hitherto 
and, in general, there has been a considerable increase in the 
number of stations per machine. Advances have also been 
made in the application of mechanization to press operations. 


It is not proposed to describe these developments in detail 
in this article—they will be dealt with in subsequent issues— 
only a general overall picture of the expansion scheme will 
be given. 


Manufacture of mechanical units 

Engine, gear and axle components and their assembly into 
units is carried out in a 19} acre building adjacent to the 
new car production building. In addition to the machining 


Great use is now made of transfer machines. This is a 48-station transfer 
machine for cylinder blocks 


sections, which, where necessary, include heat treatment 
plants, this building also houses three assembly lines for 
engine, front axle and rear axle assembly respectively. 

A very brief description of the cylinder block line will 
serve to illustrate the very advanced machining methods that 
are employed. The line for the actual machining operations 
on the cylinder block incorporates four transfer machines, 
three Ingersoll machines with 13, 6 and 19 stations, and a 
Barnes machine with 48 stations. All have been provided 
with swarf disposal conveyors that run in channels cut in the 
floor of the shop beneath the machines. The cylinder block 
line also includes several multi-head and multi-spindle 
individual machine tools, automatic washing, pressure 
testing and inspection devices. 

At some stage in the cylinder block machining it is necessary 
to assemble the main bearing caps to the block. These 


All machining operations on the main bearing caps prior to assembly are carried out on these two machines. On the left is a six-station Weatherley 
Oilgear broaching machine and on the right a Kearney and Trecker 16-station in-line transfer machine 
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components are produced on two transfer machines adjacent 
to the block machining line. The first of these two machines 
is a Weatherley Oilgear six-station broaching machine, from 
which parts are fed by chute to a 19-station Kearney and 
Trecker transfer machine with magazine loading. 

Engines are assembled on a slat-type bench conveyor that 
runs down the middle of the shop. The layout of the shop 
is such that delivery of components to the assembly line 
occurs in a logical sequence. A unique “motoring’’ section 
is incorporated in the engine assembly line. This is a system 
of electric motors and pumps, 20 in all. At a certain point 
on the assembly conveyor, an electric motor and a pump 
are automatically attached to the engine. The motor drives 
the engine at a brisk idling speed, while warm, clean oil 

om the pump flushes the engine out. Motoring continues 
for approximately 30 minutes, during which time inspection 

nd minor adjustments are carried out. 

\nother slat-type bench conveyor, approximately 100 ft 

x, is used for gearbox assembly. It is served by an over- 
1d monorail circuit, 650 ft in overall length, which delivers 
of components to the assembly station. An ingenious 
sfer and turn-over station links the gearbox assembly 
o the flushing station. Another overhead monorail 
yor system delivers the complete and inspected gearbox 


away. There is no need to stress the convenience of having 
to move very bulky and very heavy dies only a short distance. 

The area given over to the steel stores and the press shop 
is 882 ft long and 400 ft wide. In this area the steel stores 
runs along the whole length of the foot and is 100 ft wide. 
A wide gangway separates the stores area from the press 
shop. It is unobstructed by steel supports, and three 25 ton 
cranes run the full length. Four entrances give direct access 
into the building for heavy road vehicles. These entrances 
are tunnel like structures with inner and outer doors. The 
doors are operated by photo-electric equipment in such a 
manner that only one door is open at a time. This eliminates 
heat loss and draughts. 

There are 11 bays in the press shop. Only 10 are at present 
equipped, the other being reserved for future development. 
There is a basement under nine of the bays. In the basement 
there are nine conveyors for taking away the off-cuts of sheet 
metal and delivering them to the baling plant. Steel girders 
support the under-drive presses mounted over the basement. 

In all there are 222 presses in 26 lines. There are also 
three large and four small multi-spot welding machines. 
118 of the presses are of the under-drive type. The remainder 
are conventional top-drive machines. Here it may be 
remarked that only three of the presses are foreign built; 


A Sigma inspection machine for four- and six-cylinder crankshafts. Operation is completely automatic 


the engine assembly line. This conveyor system has 
it length of 3,010 ft. 
ir axles are assembled on a double-strand chain conveyor 


runs at bench level. Axle housing, sleeve and flange 
nblies are delivered to the assembly line by an overhead 
orail conveyor, which also circuiis the machining area. 
t axle assembly is also carried out on a double-strand 
Engine, rear axle and front axle assemblies are transported, 
sets of three, by an overhead monorail conveyor to the 
final assembly line in the new car production building. The 
nveyor has a circuit length of 2,340 ft and is synchronized 
with the final assembly conveyor. An enclosed service 
‘ridge connects the two buildings. It carries in it the unit 
conveyor and also high pressure hot water and compressed 
ur mains from the boiler house to the two buildings. 


The press shop 

In plan view, the new factory building is in the shape of 
a letter L. The foot of the L is a single storey building in 
which the steel stores and the press shop are housed. An 
incidental advantage of the new press shop is that it is adjacent 
to the die shop, which has been considerably extended, 
whereas the old press shop is some considerable distance 
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they are all nine-station transfer presses. 

As is only to be expected, many of the presses incorporate 
design features that permit the use of loading and unloading 
devices and other labour-saving and time-saving devices. 
All the heavy and medium machines are equipped with 
developments of the “Iron Hand” devices for unloading. 
Portable band conveyors connect successive presses in the 
line. 

It has also been possible to apply many new loading 
devices. They are mainly of the compressed air and piston 
type, synchronized with the stroke of the press and operated 
by remote control. Shuttle-loaders are also used in connection 
with multi-spot welding machines and double-acting presses 
in one bay that is set aside for the production of eight types 
of door assemblies and two types of luggage boot lid 
assemblies. 

An outstanding feature of this shop is the wide use that is 
now being made of sheet steel in coil form up to 6 ft wide. 
For using this material there is a coil feed blanking system 
comprising a cone type carrier, a set of McKay rolls, a pit 
20 ft deep for taking up slack, a timer roll and a single-acting 
blanking and shearing press. All these units are linked under 
automatic control. Automatic stacking of blanks is also 
installed for some operations. 








These two lines of British Clearing presses incorporate a considerable 
degree of automation. They are tooled for door panels and luggage 
boot lids 


A brief description of the scrap baling system is warranted. 
In the basement under the heavy presses there is a network 
of eight slat conveyors. Off-cuts travel down chutes on to the 
subsidiary conveyors, which, in turn, deliver them to the 
main conveyor. From the main conveyor, the off-cuts fall 
on to a short-run conveyor leading to the baler. The con- 
veyors are controlled by the baling machine operator. A 
warning system, broadcast through the basement, indicates 
when conveyors are to be started up. The operator can also 
broadcast instructions over this loud-speaker system. 

The bales weigh approximately four to five hundred- 
weights. They are compressed to a standard width, but the 
length and height can vary. The standard width ensures 
that the bales can be transferred to the loading dock by 
mechanical means without any danger of jamming in the 
conveyor. The conveyor from the baler is 126 ft long. It is 
of the pusher-bar and twin-chain type. 

Three overhead monorail conveyors are installed in the 
press shop to deal with the movement of door panels and 
luggage boot lid panels. One, carrying outer panels, circulates 
from the presses to the sound-deadener spray plant and 
thence to the welding machines. The second circulates 
from the presses to the welding machines. The third 
conveyor carries welded assemblies from the press shop to 
the neighbouring body-building shop. En route it decends 
into a storage basement that has a floor area of 30,000 square 
feet. 


Body-building shop 

A total of 353,400 square feet of floor space in the new 
building may be regarded as given over to body building. 
Of this area, the actual body-building functions occupy 
223,100 square feet, while 106,000 square feet is used for 
storing pressed panels and 24,300 square feet is used for the 
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production of welded assemblies for use in the body shop. 

Six overhead conveyors, with a total length of approxi- 
mately 5,500 ft, feed the body shop with components and 
sub-assemblies. Two of these deliver door assemblies from 
the press shop to the body shop via the basement storage 
area. Another two feed the necessary parts to the side frame 
assembly conveyors. 

There are also two principal conveyor systems on which 
the body shells are built. They both operate at floor level, 
and are of the floor-chain peg type. The first of these 
conveyors is used for body welding. It is an endless chain, 
828 ft long, in the form of a rectangle with sharply radiussed 
corners. On this conveyor 42 jig trucks of special design 
travel in continuous procession through the welding stations. 
Each jig truck comprises a platform approximately 13 ft long 
and 5 ft wide, mounted on two fixed castors at the front and 
a special swivel castor at the rear. Although the Victor body 
dimensions differ from those for the Velox and Cresta cars, 
the jig trucks are suitable for all. 

As was stated earlier, there are two side frame assembly 
conveyors feeding the main body welding conveyor, one 
right-hand and one left-hand. Each of these conveyors 
carries 15 side-frame fixtures. Their movement is syn- 
chronized with that of the body welding conveyor. The 
transfer of a side-frame fixture to the body welding truck is 
effected by means of a pair of switch rails, although the 
actual transfer and locking is done manually. 

The body finishing conveyor is of the floor-chain and peg 
type. It has a total run of 2,461 ft. On this conveyor, the 
bodies are mounted on lightweight trucks for a series of 
operations to prepare the complete body shell for the 
phosphate treatment that precedes painting. 

From the body finish conveyor, the body shell is trans- 
ferred to an overhead monorail conveyor for transfer to the 
body phosphating and rust-proofing system. It has an 
effective length of 2,183 ft. An interesting feature of this 
conveyor is a storage bank arrangement. It is not feasible 
to leave body shells inside the automatic phosphating equip- 
ment during the lunch break, and to avoid this the bodies 
are diverted, at a stated time, into a secondary conveyor. 
They are automatically fed back into the main conveyor 
system after exactly one hour. 

From the automatic phosphating plant, and on the same 
conveyor, the body shell is carried through a drying oven, 
which is in a penthouse above. Here it may be mentioned 
that this penthouse holds all the drying ovens, furnaces, 
air replacement and pumping gear associated with painting 
operations. 

After phosphating, the body shell is transferred by means 
of a special air hoist to the body primer and monotone 
conveyor system. This conveyor is 3,060 ft long. It carries 
the body shell through the underbody dip, primer surfacer 
spray booth, the primer driving ovens in the pent house 
and back to the paint shop for body painting. 

Still on the same conveyor, the body is carried to the wet 
sanding deck and then up once more to a drying oven in the 
penthouse. Thence it descends once again to the paint shop 
and is carried through the colour coat spraying booths. 
After colour spraying, the conveyor again carries the body 
up to the penthouse for drying. Finally, the body descends 
again to the paint shop to be transferred to a polish conveyor 
running at floor level. This conveyor is 1,032 ft long. 

All the conveyors in the paint shop are synchronized. 
A central control panel enables the controller to set conveyor 
speeds to give the scheduled output of painted bodies per 
hour. In addition, the control panel affords instant informa- 
tion of the location and cause of any conveyor stoppage. 

A part of the paint shop, separate from that used for body 
shell painting, is used for painting large sheet metal parts, 
particularly wings, bonnets and radiator lower grille valances. 
This painting system also has three synchronized conveyors. 
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The mode of operation is generally similar to that described 
for the body shell system. 


Body trim shop 


This department is located on the first floor of the new 
building. It occupies an area of 218,700 square feet, while the 
trim store on the same floor and next to the trim shop has an 
area of 60,750 square feet. A further 26,325 square feet in 
the basement is set aside for seat spring-case manufacture, a 
function that comes under the adminstration of the trim shop. 

As with the body-build and paint shops, great use is made 
of conveyors in this department. The main conveyor of the 
floor-chain and peg type is 3,060 ft long. It carries 167 body 
shells on lightweight trucks. Bodies from the paint shop 
go into an automatic marshalling section, which comprises 
four conveyors laid side by side, and each 68 ft long. Each 
of these conveyors holds eight bodies mounted on trucks. 

Only two points in connection with the main trim conveyor 
call for comment. The first is that at one point it is raised 
from the floor level to a bridge 15 ft high with a 50 ft span. 
This is to allow unimpeded movement of fork-lift and battery 
trucks from one side of the trim shop floor to the other. 
The second is that the conveyor passes through two tunnels 
equipped with high pressure water jets. The chief object 
of these is, of course, to ensure that the body is waterproof. 
At the end of the trim conveyor, the body is lowered by air 
hoist to the body mounting station on the final assembly 
line, which is immediately below. 


Final assembly 

What is referred to in the Vauxhall organization as the 
“final assembly hall” occupies an area of 163,000 square 
feet. In this area there are the final assembly conveyors, the 
final inspection areas, the final finish conveyors and the 
rectification bays. 

There are three feeder conveyors for the final assembly 
conveyor. The first brings front and rear axles and the power 
unit complete from a neighbouring building referred to 
earlier. This overhead monorail feeder conveyor is 2,340 ft 
long. The body is the next item to be delivered. As already 
stated, it is lowered by special air hoist from the body trim 
conveyor on the floor above. 

Complete wheel and tyre assemblies, after assembly and 
painting in the basement, are delivered to the final assembly 
line by means of special conveyors. The first of these is a 
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The main body shell welding 

conveyor. Side frame sub- 

assemblies are fabricated in 

jigs suspended from monorail 

conveyors running parallel 

with the conveyor shown in 
this illustration 
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twin-chain link and pusher with a lift that is only about 
15 deg from the vertical. From this conveyor, automatic 
transfer is made to a free-running chain link conveyor. 
The first leg of this conveyor, which runs at ceiling level, is 
approximately 250 ft long. A second length carries the wheels 
a further 250 ft to a bridge-like structure that spans the final 
assembly line. A simple system of air-controlled switches 
diverts wheels alternately to chutes on either side of the 
assembly line. 

The main assembly conveyor is 960 ft long. It is in two 
synchronized and linked lengths. The first length is 405 ft 
long. It is a single-strand slat type conveyor that begins at 
bench level and gradually rises to shoulder height at the body 
mounting station. Immediately after wheel assembly, the 
vehicle is transferred from the single strand to a synchronized 
two strand slat-type conveyor. This conveyor, which is 
570 ft long continues at shoulder level for approximately 
250 ft and then dips to run at floor level. Assembly is 
completed on this final length of conveyor. 

At the end of the assembly, the vehicle passes into the 
hands of the inspector for head-lamp focusing and toe-in 
adjustment, followed by a roller test that allows the inspector 
to simulate a road test. After this test the car is driven on to 
one of three parallel floor-level slat-type conveyors. Each is 
222 ft long. For two-thirds of this length, the car is run over 
well-illuminated pits that permit work to be carried out 
beneath the car. For the final third of the conveyor length, 
the car runs through a high intensity light tunnel, where 
under bright, shadowless light, any imperfections in the paint 
finish can be readily detected. 

The final finish section follows. It comprises two parallel, 
floor level slat conveyors. On the first length of each 
conveyor there are spot spray booths for any paint rectifica- 
tion that may be necessary. These are followed by drying 
ovens and a polishing section. To complete the sequence, 
there is a final inspection section. 

Although it is not strictly germane to a discussion of the 
methods employed to increase output and productivity, 
reference must be made to the provisions made to minimize 
fire hazards in the new car production factory. The manu- 
facturing processes carried out in this building involve the 
use of large quantities of highly inflammable liquids (cellulose 
paint, thinners, fuel oils, lubricating oils, petroleum spirit, 
and compressed gases (oxygen, acetylene, etc.) and to 
minimize fire hazards it was decided to house bulk quantities 


etc. 
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of these materials in separate buildings. These separate 
buildings are:— the paint-mix and paint store building; the 
boiler house, which serves the main building with high 
pressure hot water and steam, and special fuel-oil tank 
storage areas; and finally an oxygen and gas storage building. 

Fire prevention methods were also affected by the nature 
of the manufacturing processes carried out in the main 
building. A great deal of the work is carried out on assembly 
lines, and many conveyors pass through interior walls and up 


and down through floors to maintain a continuous flow of 


materials from one section to another. The openings that 
are necessary constitute a fire hazard in that they induce air 
currents and in an unprotected state would allow fire to 
spread. 

The building shell is partly of reinforced concrete and 
partly of steel. Bricks, with large areas of asbestos cladding, 
are used for the exterior walls. Incombustible materials are 
used for the main roof covering. Cavity-deck asbestos is 
used on flat sections of the roof, while the remainder of the 
roof covering is underdrawn with asbestos panelling. 


This storage conveyor is used 
to hold body shells during the 
mid-day break. At the end 
of the break, the bodies are 
automatically returned to the 
main conveyor for transfer 
tothe phosphating plant 


Fire walls, having a minimum of four-hour fire rating, 
have been erected to separate the various manufacturing 
areas within the building. Further, in order to restrict 
lateral travel of heat and smoke, and to ensure early and local 
actuation of sprinkler heads, specially designed incombustible 
draught curtains are installed to segregate the manufacturing 
and storage areas. 

Openings in the walls are covered by double metal-clad 
fire doors, which are automatically selt-closing in the event 
of fire. These doors are suspended on inclined tracks and 
are counter-weighted to remain in the open position. A 
fusible element incorporated in the counterweight mechanism 
is arranged to come into action and cause the fire doors to 
close automatically when the ambient temperature reaches 
155 deg F. 

Where there are wall openings for conveyors, the danger 
of fire spread is countered by means of specially designed 
tunnels made of incombustible materials. These project on 
either side of the wall, and are protected by automatic 
sprinkler heads, which are so mounted as to cause a counter 


The trim line conveyor. To 
allow materials handling 
trucks to move from one side 
of the trim shop to the other, 
the conveyor at one point 
rises and passes over a 
bridge 15 ft high with a 50 ft 
span 
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Part of the inspection section 
in the final assembly hail. 
The high intensity flight 
tunnels can be seen in the 
background; they allow the 
slightest imperfection in 
paint surface to be detected 


to the convected currents that would be induced 
fire conditions. Where conveyors are carried from 
‘r to another through an opening, fire spread is 
red by the erection of wedge-shaped hoods, fitted 
itomatic sprinklers that direct a finely divided spray 
r to oppose the induced convection currents. In the 
k areas, special ventilators, which operate auto- 
at an ambient temperature of 155 deg F, are 
i for the release of heat and smoke should fire occur. 
re installed in side walls and roofs, and their aluminium 
can be controlled manually as well as by the incor- 
1 fusible elements. 


ig plants and radiator manufacture 
sion has been made for considerable extension of 
and radiator building activities, which are now 
yut in a shop that previously housed a great variety 
rent manufacturing operations. The major plants 
plating section are:-— 
Deinert automatic copper-plating plants 
Canning automatic nickel-chrome plating plants 
Canning automatic copper-plating plant 
(hree automatic zinc plating plants 


5) Barrel plating and heat treatment plants 
6) Manual plating plants for copper, nickel and chrome 
plating operations. 

The three Canning and two Deinert plants are by far the 
most important. One of the Canning automatic nickel- 
chrome plants was installed some years ago—it was described 
in Automobile Engineer, April 1954—but the others are new. 
They are all fully automatic. This Vauxhall plating shop is 
now the largest in Europe. 

Polishing is, of course, of fundamental importance to the 
production of a very high quality of plating. This is another 
operation that has been mechanized in considerable measure. 
There are three in-line continuous polishing machines, 
seven horizontal return automatic polishing machines and 
eight rotary table polishing machines. ; 

One further item must be given brief mention— 
the Vauxhall proving ground, which is approaching com- 
pletion. This will allow tests of a character that hitherto 
could be carried out only at the Lindley proving ground of 
the Motor Industry Research Association. In terms of 
money, this development is only a minor item in the 
expansion programme, but it must be of great value for the 
future 
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A Practical Guide to the Servicing of the Modern Automotive Diese! Engine 
By T. H. Parkinson, M.l.Mech.E. Edited by Donald H. Smith, M.).MechE 
4th Ed. 12s. 6d. net. By post 13s. 6d 


ELECTRICAL SERVICING OF THE MOTOR VEHICLE 


Principles, Design and Choice of Test Apporotus. By E. T. Lawson Helme, 
AMAE.T., AMAIMA, Bs. 6d. net. By post 9s. 4d 


GAS TURBINES AND JET PROPULSION 


By G. Geoffrey Smith, M.B.E., Revised by F. C. Sheffield. 6th Ed. 35s. net 
By post 36s, 9d. 





Obtainable at ail booksellers or from : ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.1. 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 2. 
42s. net. By post 44s. 6d 
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COMMERCIAL VEHICLES AND TRACTORS. Vol. 3 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Overhead valve guides 


Even with accurate fitting of the valves 
in their guides, lubricating oil is liable to be 
drawn into the combustion space when the 
throttle opening is restricted and the 
depression in the cylinder or in the valve 
passage is enhanced. Such adventitious 
oil can impair output and disturb the 
running of the engine. The invention 


proposes a ported valve guide that pro- 
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No. 774619 


vides a means of escape for the oil before 
it reaches the valve passage. 

In the example, the valve guide is 
furnished with a series of ports A, spaced 
around the circumference, which put the 
bore of the guide in communication with a 
pressure-equalizing passage B. This 
passage, which may be arranged either 
longitudinally or transversely in the 
cylinder head, is open to atmosphere, but 
not necessarily direct to the outside aif. 
It will have no connection with the valve 
gear housing above. 

Vacuum occurring in the valve passage C 
can thus be propagated only as far as the 
passage B, so that in practice a suction 
effect is no longer exerted in the valve 
gear housing. Any oil penetrating by way 
of the valve guide bore can be drained 
away through passage B. Where valves are 
arranged in line in a multi-cylinder head 
a common passage B may be provided. 
Patent No. 774619. Daimler-Benz A.G. 
(Germany). 


Divided propeller shaft 


With the object of keeping relatively 
low the overall height, the centre of 
gravity, and the floor level of the passenger 
compartment, while avoiding excessive 
height of the shaft tunnel in the compart- 
ment, the propeller shaft of this vehicle is 
divided. The forward shaft A is connected 
to the extended output shaft of the gearbox 
by a universal joint and is substantially 
aligned with the gear shaft to eliminate 
angularity of drive through that joint. 
Shaft A inclines down to the rear, over 
frame cross member B, and at its rear end 


166 





is supported from the underside of frame 
cross member C in a resiliently mounted 
ball bearing D. 

The rear propeller shaft E is connected 
to shaft A by a universal joint and to the 
pinion shaft of the differential gear F by a 
further universal joint. Although the 
drive gears to the differential are of the 
hypoid type, the pinion shaft is inclined 
forwardly down so that the shaft E is 
approximately horizontal. Both universal 
joints are disposed beneath the rear seat. 

Drive angularity between shaft A and the 
pinion shaft is divided between the two 
universal joints and increased angularity 
at one joint, occasioned by vertical deflec- 
tion of the axle, is offset by reduced 
angularity at the other joint. Patent No. 
773,667. General Motors Corp. (U.S.A.). 


Laminated torsion bar 


In a torsion bar consisting of a stack of 
spring leaves all of equal width, the outer 
leaves are subjected to bending stresses 
in addition to twisting. Any fractures that 
may occur, therefore, are initiated exclu- 
sively at the point of support of the outer 
leaves. The bar forming the subject of this 
invention is built up of leaves of decreasing 
width from the centre outwards, so that the 
assembly can be received in a circular, or 
substantially circular bush. Since it is 
desirable that the maximum loading of 
individual leaves should be approximately 
equal, the leaves may be of varied thickness, 
generally decreasing from the centre 
outwards. 

It becomes possible to so dimension the 
outermost leaves that they are loaded to a 
somewhat lower value than intervening 
leaves. Any fracture would then occur in 
an intermediate leaf and would be less 
incapacitating in its effect as the broken 
leaf would be supported and twisted by the 
adjacent leaves on each side. The better 
disposition of the overall section of the 
bar enables the anchoring sockets and the 


actuating levers to be smaller and lighter 
than those required for a conventional 
rectangular assembly of leaves. 

The illustration shows a bar made up of 
eight leaves A of differing widths and 
thicknesses and presenting a total cross 
section that almost completely occupies 
a circumscribing circle B. A lever C has a 
hub with a bore suitably profiled to receive 
a nine-leaved bar D so that pressures are 
distributed over several or all the leaves 


No. 775249 


instead of being concentrated, as in 
conventional designs, on the two outer 
leaves. In this assembly the three central 
leaves are of identical dimensions but the 
three leaves on each side are successively 
decreased in width and thickness. The 
bar is retained in the lever against axial 
displacement by a set-screw E. Patent 
No. 775249. Volkswagenwerk G.m.b.H. 
(Germany). 
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The manufacturer, the 

stockist, the garage man and the motorist 
know that bearings will turn better and 
for longer if they are Hoffmann. 








BALL AND ROLLER BEARINGS 


THE HOFFMANN MANUFACTURING CO LTD CHELMSFORD, ESSEX 
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PRODUCTS 





BETTER TO 
INSTALL UDAL 
PRESS GUARDS 
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Many a pressworker exposes himself to danger because the guard slows him down, 
irritates him, frustrates him. That’s one good reason for fitting Udal ‘ Fastrip’ guards. 
Guard and clutch are synchronised to ensure split-second timing, 

allowing the highest standard of safety without impeding 


production. Send for details today. 


J. P. UDAL LIMITED, 


INTERLOCK WORKS - COURT ROAD - BIRMINGHAM, 12 
TELEPHONE : CALTHORPE 3114 
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TYPE 11.P 


The standa®d 

rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 
with minimum 
frictional loss. 








TYPE 11 P/B 


As type II P 
but with the 
casing covered 
with rubber. 
Interchangeable 
with metal 

case seals. 





TYPE 23 P 


An external 

seal used when 
fitting conditions 
prevent the 

use of I! P 

or I! P/B seals. 





TYPE 12 P 


A rotary shaft 
seal used to 
separate two 
different 
fluids. 











TYPE 13 P 


Similar to type 

12 P but with- 
out a spring on 
the second lip 
which serves 

as a dust excluder. 








TYPE 31 P 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 
reciprocating 
shafts. 





NU-LIP RINGS 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 


O-RINGS 


A compact automatic 
seal for reciprocating 


and static applications 


over a wide range of 


TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 


a valve stem 
packing. Normally 
fitted in a groove 


low and medium 
pressure non-static 
applications. 


temperatures and 
pressures. All British 
Standard sizes in stock. 


PIONEER OILSEALS 
O-RINGS AND HYDRAULIC PACKINGS 


Every fluid sealing application comes within the 
Pioneer range. Write NOW for the 

PIONEER OILSEAL LITERATURE. 

The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. 


PIONEER OILSEALING & MOULDING CO.LTD. 


A DIVISION OF J. HH. FENNER & CO. LTD 


Factory and Head Office : Cottontree Works, Coline, Lancs. Tel. Wycoller 47! (8 lines). 


Automobile Engineer, April 1958 











Below: The mushroom- Removed from a heavy- 
Shaped remains of the 
broken valve head. 


broken exhaust valve, 


These specimens are 
available for inspection on 


application beyond recognition. 











This terrific pounding provides indisputable 
proof of the mechanical properties of the 


alloy used in the manufacture of this and all 


Specialloid 


PISTONS 


SPECIALLOID LTD. BLACK BULL STREET, LEEDS |0 | 
Telephone; Leeds 3147117 Telegrams: Specialoid, Telex, Leeds | 


duty petrolengine which | 
ran for 42 miles with a | 


this dished-head piston | 
did not collapse despite | 
the hammering it receiv- | 
ed from the loose valve | 


head, which was forged | 


ANKOWA 


COMPANY LIMITED 


ALDRIDGE 
STAFFORDSHIRE 
Telephone: WALSALL 6551 
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Kanigen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


Alloy steel fork, plated with Kanigen 
all over for corrosion resistance, for use in 
aircraft applications. 
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KANIGEN: is a _ nickel-phos 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92°... Nickel 
8°., Phosphorus 


Melting Point 890°C. 


El 


Resistivity 


{ trical 
= 60 microohm cm, 


Hardnes 500 — 1,000 V.P.N 
according to heat 
treatment 


Uniformit within 10° 


Kanigen can be applied to all steel 
including stainless steel, and to alu 
minium, copper, brass and cast iron 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd 


\ KANIGEN 


Considerable capacity 
available for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN LONDON SWI 








Are 
you 
up-to- 


date? 





Up-to-the minute classified 
guide to the plastics industry 


British Plastics Year Book 1958 





Whether you buy or sell plastics, make or use the industry’s machinery or equipment, 
the revised and completely up-to-date 1958 edition will prove invaluable to your work. 
Here, carefully arranged and indexed is all the general and technical information you 
need to answer the daily problems concerning the plastics industry. 

Includes materials; products plant and equipment; names and addresses; details of new 
companies; the year’s patents—and a wealth of other essential data. 

Make sure you have ready access to this authoritative reference book. 

Get your copy NOW. 


816 pp. . . 8 sections . . nearly 30,000 entries 





Britis Ptastics YEAR Book 
records annually the changes 


in the plastics industry. Over 
8,000 revisions in ONE YEAR 








ee 


CALIBRATED JETS 





Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





:) AMAL LTD., WITTON, 





and other Lndusipieg 


BIRMINGHAM, 6 


alis 














from leading booksellers 


Published for “British Plastics” by 


ILIFFE & SONS LTD. DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 





42s. net. _ by post 43s. 9d. 










SN How much can 
a bolt stand ? 


It depends on material and 
application—and it can’t be 
left to guesswork. 








Overtightening means 
fracture—perhaps at a 
critical time. 


INCREASE THE SAFETY FACTOR 


TORQUE 
METER 


You'll reduce replacements, 
increase production! 


Write to: Dept. A.E Divs l¢ Fit Fit 
Q a 


ENGINEERING CO LTD 


BRAMLEY - NR. GUILDFORD - SURREY 








—the torque 
wrench which 
stays accurate. 
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increased output 


a . 
Almost unlimited machining less time — less rejects 
i rformed b 
Sentinel Unit Machines, pro —less space—less effort 


viding improved quantity and 


higher output. A wide range and overall economy with 


of standard columns, rotary 
tables etc. is available, and 


the installation shown is 

arranged for milling, drilling : 

and cleaning the threaded end —_— ; € eh 
Le LT TT 


of a swivel axle for an auto- 
motive product. 


unit machines 
incorporating the 
Renault-France 
system 

electro- 
mechanical 





? 
ine! * 
Sentince FTeF-Ts)¢-10)111 6 Moh 4-10-71 01118 Moet ea LULIL SG 


Sentinel Unit Machines are built up from standard bases (with enclosed switchgear) and rotary 
tables, all of which have machined mating faces for assembly into varied combinations of units. 


~~ 


4 


J t Pn 2 


SENTINEE (SHREWSBURY) LTD SHREWSBURY ENGLAND 


London Office : 15 CONDUIT STREET, LONDON, W.1. Telephone : MAYFAIR 2675 


Telephone : SHREWSBURY 2011 Telegrams : ‘‘SENTNOLL SHREWSBURY "’ 
P4608 
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they go to Town... 


at Marshall Sons 
and Go Ltd 


In the toolroom, an A.E.I. 

type Radial is used for accurate 
work, in this case drilling 

a jig plate, the holes 

having been plotted 

previously on a jig boring machine. 


Write for leaflets on the complete TOWN range of machines. 


* ERED" TOWN & SONS LTD uatirax - vorxs 


ESTABLISHED 1903 


this 
British 
thread 


insert 





* 


\ precision job. Made in high carbon 
steel, hardened and tempered, these 
inserts are simple, accurate, and effective. 
For ferrous applications they are available 
in stainless steel (not recommended for 
use with light metals), and in bronze 
for non-magnetic service. Send for full 
particulars. 


Closely inspect the CROSS wire thread 
insert and satisfy yourself that it is a 





8.5.F., metric, B.S.P., B.A., Whitworth, Unified etc., etc. 


ST MANUFACTURING CO. (1938) LTD. 


BATH - SOMERSET. 
Phone: COMBE DOWN 23558 Grams: ‘CIRCLE’ BATH 
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gill 


ree = 
 g TO 10” BORE 


HARDENED 
AND 
GROUND 
ALSO 
UNHARDENED 

By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 














LAWRENCE Bros. MILLWARD LID. 


WICKERSLEY 204 
ROTHERHAM 


Te EPH NE 
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... and the Belleville makes it possible ...! 


The largest capacity spring balance in the world. 

This instrument was made to weigh giant steel castings 
and is graduated up to 200 tons with 1 ton sub-divisions. 
It is approved by the Board of Trade for “Trade” 
purposes, where the requirement is that the machine 
must be accurate to within a quarter of its smallest 
sub-division. 
Two Belleville washers, in this instance opposed to each 
other, supply the spring resistant. Their total move- 
ment under full load of 200 tons is never more than 
%& of an inch. 


SALTER... 


always a spring ahead / 


* When resistance to load or thrust is beyond the capacity of helical springs, 





* When take-up of shock or sustained load must be restricted to very slight movement, 


* When many tons of dead load must be sustained plus intermittent shock or live load . . 


it’s time to call in SALTER technicians 
GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND ESTABLISHED 1760 
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Do you make automobile 
components, accessories, 
electrical equipment ? 
If they require riveting 
you need T.T. 
Rivet Spinners. Not only 
are they faster and cheaper 
to operate, they enhance the final 
appearance and form a perfect head 
without swelling the rivet shank. 
Coping with mild steel rivets up to jin. 
diam. the range includes vertical single 
spindle machines suitable for most 
purposes, and horizontal duplex 
models for heading both ends in one 
operation. Your samples completed 
for approval. 








(vow NEED THIS 














RIVET SPINNING 
MACHINES 








The progressive man who 
wants to push ahead can 
extend his technical know- 
ledge by wider reading. 
Let SMITH’S supply you 
with all the books you 
need to keep abreast with 
the latest developments 
in automobile design and 
construction. 

Volumes not in stock can 
be obtained for you, and we 
shall be pleased to supply 
a list of standard works on 
any subject. 






® You can also obtain your business 
and personal stationery through @ 
our local branch. 


W. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 


BRANCHES THROUGHOUT ENGLAND AND WALES 
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lilustrated: 


RS3 V.M.D.A.E. MACHINE TOOLS LTD 
ete hd 63-68, PRINCIP ST, BIRMINGHAM, 4 


operated machine 
on cabinet base. 





Telephone: ASTON CROSS 2244 








will see it across the World! 


ituated with direct access by water to all the 
Thameside docks ... equipped for heavy 
handling—with acres of storage space . . . Parker 
Packing also offers the “know-how” and con- 
scientious care which provide maximum pro- 
tection for valuable exports. 
Parker Packing is a highly specialised organisation, 
developed and trained for the specific purpose of 
packing for export with effective economy. 
Get a fresh slant on your packing problems by 
calling in 
The Parker Packing Co. Ltd., 


Victoria Wharf, Grove Street, Deptford, S.E.8. 
Telephone TiDeway 6511 


PARKER PACKING 


—PROTECTS YOUR EXPORTS! 


» 
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Incorporating fingertip 
control for double 
speed changing 


without declutching 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephone : ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 


O RINGS SELOCS’ 


Steel and rubber 
Full range of British bonded joint washers The multi-purpose 


standard si 
cr a for pressures up to washer that locks, 
: ‘ 10,000 Ib. square inch ‘ seals and protects 


Enquiries invited for all 
types of mechanical 
seals and mouldings in 
P.T.F.E., synthetic, 
natural and silicone 
rubbers. 


DOWTY SEALS LIMITED + ASHCHURCH + GLOS 


Member of the DOWTY GROUP Telephone Tewkesbury wh 
oe 
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COPPER & ASBESTOS GASKETS 
FOR VEHIGLE MANUFACTURERS 


Ay Ne\\ 


THE COPPER & ASBESTOS WASHER CO. LTD. 
LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 


Manufacturers’ Enquiries Only. 


Telephone: ALDRIDGE 52951, 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF I.C. ENGINES AND 


POWER UNITS 


Specialists in the quantity production of small metal pressings 





IVSINGLE | LINE 


PROGRESSIVE TRAILER 
BRAKES AND BREAKAWAY 
> SYSTEM 


(Approved by Continenta/ Governments) 


TRALER 
8 TOWBAR 

inset a 

iV \ 


pP- 


TRACTOR 


=> 


Tractor 

Breakaway Valve SBS. 256 257 attached to Tow Bar of Trailer. 
» Vacuum Tank on Trailer 

+» Non-return Valve 

Power Unit on Trailer, operating Brakes 

+ Trailer Brake linkage 

- Hose to source of Vacuum 


Plunger with Safety Seal 


7wVPIrTraAYr*RMON 


- Alternative Coupling for use with Breakaway System 
Existing Vacuum Brakes can be converted by adding **C”’, 


Dual Control Valve LV. 207, coupled to Hydraulic Pipe-Line on Tractor 
- Pipe Coupling (“C” Type) with Auto. Shut-off Valve attached to rear of 


“D”" and “E”. 





AUTOMOBILE 
ENGINE OVERHAUL 








By A. W. Judge, A.R.C.Sc., Wh.Sc., 
A.M.1.Mech.E., etc. New and revised 4th 
Edition. Here is a practical and up-to-date 
handbook for service and maintenance 
engineers and owner-drivers. It gives full 
directions for the complete dismantling, 
overhauling, and re-assembling of all types of 
engines, and for general maintenance, 
tuning and lubrication. There is also a 
chapter containing many useful hints on 
fault diagnosis and testing. Over 150 
photographs and diagrams. From 
booksellers, 15/- net. 

“Both owner-driver and maintenance 
mechanic will find the book very useful .. .”’ 
—Technical Journal (from a review of a 
previous edition). 


PITMAN 





FEENY & JOHNSON LTD 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX 
Tel: WEMbiey 4801 & 4802 


Parker St., Kingsway, London, WC2 


Grams; Feejohn, Wembley 
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WHY THE 
TWISTED TEETH? 





Because every tooth on a 
*‘Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates - powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock. You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. ‘Shakeproof’ lock 


washers are available in 
tempered & hardened 
high carbon spring steel, 


A.I.D. APPROVED or phosphor bronze 


‘SHAKEPROOF’ 


REG. TRADE MARK Nos. B411535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 











BARBER & COLMAN LTD 


BROOKLANDS, SALE, CHESHIRE SHAKEPROOF 


TELEPHONE: SALE 2277 (4 LINES) PRODUCTS 
TELEGRAMS: ‘‘BARCOL”’ SALE 


Dealers and Factors enquiries to the 
following appointed ““ SHAKEPROOF™ stockists: 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 


SB4 
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for business 


the managing director 


uses 


Habershon 


STEEL STRIP AND SHEET 


In one way or another, steel in strip 
or sheet is used in many of the everyday 
things we handle. It is produced by 
Habershons in quantity exactly to 
specifications. 


J. J. HABERSHON & SONS LTD., ROTHERHAM. 
Tel. 2081 (6 lines) 
OA/4287 




















PASIAINIESSR IEE 


SHEETS AND BARS 


we burden, yoursel} 
with lavge stocks 













jor ‘ofk-the - shelt ‘deluvery 


BRITISH MATERIAL ONLY 
One eof the targest STAINLESS STEEL STOCKHOLDERS in the country. 





NX JOHN CASHMORE LTD 


SM/IC 3099 GT. BRIDGE - TIPTON - STAFFS. Tel. Tipton 2181/7 





for INCREASED DESIGN SCOPE, USE 


OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 
CORROSION, STRIPPING & MOST OTHER 
THREAD TROUBLES. | 
| 
} 
| 


HELI-COUL . HELI-NUT 


SCREW THREAD INSERTS | HIGH ENDURANCE NUTS 





e 

| al 

| 

op MITRE Precision Drop Forgings are preferred by leaders in 


a HELI-COIL the Automobile Industry. 


Manufactured by: A. j. VAUGHAN & Co. (MITRE WORKS) LTD. 
ARMSTRONG PATENTS CO. LTD + EASTGATE - BEVERLEY - YORKSHIRE | Wolverhampton Road, WILLENHALL, Staffs. Phone : 486/7 
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CORRUB 


CORK RUBBER 


A New Resilient sical Material 
for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the “side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762 


COOPERS MECHANICAL JOINTS LIMI 


LIVERPOOL ROAD, SLOUGH BUCKS Telephone 24511/5 
COOPERS’ TECHNICAL ENGINEERS ARE AVAILABLE FOR CONSYU 





FOR SOUND CASTINGS 


Dentescsusnainchen | os 


We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


Manufacturers of High wand Cast 


lron,—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 
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Chassis Frames 


FOR THE AUTOMOBILE INDUSTRY 


Chassis frames and unit components including side-members, 


oe aeorae® © 


explains what plastics 
are and how plastics 
goods are made 


A GUIDE TO PLASTICS 


by C. A. Redfarn B.Sc., Ph.D., F.R.LC. 


This book by a well-known expert, explaining what plastics are and 
how plastics goods are made, has been brought completely up-to- 
date. Specially devised colour charts show all the stages in plastics 
manufacture from raw materials to finished goods. For students, 
for those already engaged in the industry, and for all who desire to 
learn more about the commercial development of plastics. 


18s. net by post 19s. 2d. 
from leading booksellers 


Published for * British Plastics” by 
lliffe & Sons Ltd 


Dorset House, Stamford Street, London, $.E.! 


cross-members, engine bearers, suspension links and 
welded fabrications for the motor car and commercial 
vehicle industry. 

and technical advice and 

consultation 

offered. 


Enquiries invited 


freely 


Send for 
“Industrial Pressings 
Brochure 


JOHN THOMPSON MOTOR 
PRESSINGS LTD., BEACON 
WORKS, WOLVERHAMPTON 


Telephone: Bilston 41121 
Telegrams: Motoframe, Wolverhampton 





MOTOR PRESSINGS LIMITED 








104 





LEAD BEARINGS 


The Technical Personnel of 
| THE LEAD DEVELOPMENT ASSOCIATION 


are available at all times 


to assist 
in your 
problems 


with regard to Lead 


in all its aspects 


LEAD DEVELOPMENT ASSOCIATION 


18 ADAM STREET, LONDON W.C.2 
TELEPHONE WHITEHALL 4176 
TELEGRAMS LEADEVEP, RAND 


LONDON 


| 
| 
} 
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put power where you want it 


Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 


on application 


fractional h.p 
GEARED MOTOR UNITS 


E GENERAL ELECTRIC CO. LTD... MAGNE! HOUSE, KINGSWAY L 








/ 
TILLING-STEVENS 


PROLONG FATIGUE LIFE 


BY SHOT PEENING 


Here is a less pud sed but Most important applica n of che Wheelabrator Airless Shot 
system. The erator s hot Peer ng; the nNpone the rocker arm of a 3 cylinder 
2 roke diese €¢ @: and the process: treating the er arches so as to strengther 
the outer fibres against direct stresses. Messrs. T ng-Stevens Led., of Maidstone 
extend the ta e fe of these highly stressed components by subm tting them to 3 
minutes under a blast of $.320 cast stee! bal! shot. Much research has proved the 

f WHEELABRATOR cast steel! bal! shot for many such processes and 
ed to offer immediate delivery of al! grades 


suceriority 
adequate s ks are ca 


AIRLESS 


WHEELABRATORS 


te ALSO WHEELABRATOR STEEL SHOT 
FOR IMMEDIATE DELIVERY IN ALL GRADES 


TILGHMAN’S LIMITED 


A Member of the Staveley Coal & Iron Co., Ltd. Group 


BROADHEATH ~- ALTRINCHAM 
CHESHIRE 
LONDON OFFICE: 1 CHESTER STREET, S.W.1 


AGENTS: 
MIDLANDS : R. J. Richardson & Sons 
Ltd., Commercial St., Birmingham, 1 
SCOTLAND: Ba bardie Limited, 227 
Bath Street, Glasgow, C.2. 
110 Hanover Street, Edinburgh, 2. 
NORTHERN IRELAND: W. E. Stewart, 
16 Sussex Place, Belfast 
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BELORE STELLITE aot Pvc. TR" AELLEVLE "ANTAL » CHK 


NUT TIGHTENING 
TORQUE DATA 
Leaflet available 


— 2... 
with accuRACY /f) Sen 


Another new model now 
STURDY & RELIABLE. g available ex-stock 40/280 
f  * inch ibs. i” Square Drive. 

COMPACT DESIGN. HH 


ADJUSTABLE. "i ; 
3 PHASE SIGNAL BY j TOOL UP WITH 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 














THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


“ STELLITE ssosumags 











waen ONLY THE BEST 
IS ACCEPTABLE 





‘London’ Brand are worth specifying by name 
because of their superior ductility and general 
working-up qualities. Direct delivery in our own 
vehicles to all parts of Great Britain ensures that 
loads arrive on time and in perfect condition. 
Stocked by leading Merchants. 


SM WELL & Cc [tT 


MANUFACTURERS SINCE /875 


WELLINGTON ROAD - LEYTON - LONDON « E.10 


LEY st e 2281-2 
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Permanently yours-by er agic 


No worries about maintenance or power failure — 
in fact, no trouble at all from the day they are 
installed. 


“ECLIPSE” Permanent Magnet Chucks are 
built to last. They are also designed to provide the 
greatest possible magnetic hold. Wherever magnetic 
holding is concerned, specify — 


the only name for... 
oe Magnetic tools 


JAMES NEILL & CO (SHEFFIELD) LTO ENGLAND 
Supplies thr ugh appointed ‘*E¢ lipse”’ Distributors 
PM 131 








Weiter 


Whatever your fastening problem, 


Wiley can make a bolt for it—and 
a nut too—ask them ! 


make a bolt, for a / 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 


PULEMEAE pene neeeentene 
HOTU ORUOUROLEODRRUARETE 
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Plastics Progress i 
1987 / _ An invaluable survey of important 


© / branches of plastics technology 
i 





t This collection of papers represents some of the most recent international 
advances in plastics technology, particularly in the rapidly expanding fields of 
polythenes, vinyls, polystyrenes, reinforced plastics and fluorine polymers. 


varias 600 ORS 
Other papers deal with current developments in the theory and practice of 


at tee eee AROS 
extrusion and injection moulding. 


The authors are leading authorities from the United Kingdom, the United States 
and Germany, and much of the information contained in their papers is based on 





All the contributions were the subjects of papers at the 1957 International Plastics 

Convention held at Olympia, London, where they were presented in an abbreviated 
form. This volume permits the authors to develop their theses to lengths not possible 
in the limited time available at the convention itself. 


394 pp. Illustrated 


| 
i 
i 
! 
! 
i 
i 
/ original work not previously published. 
i 
i 
i 
50s net by post 51s 9d / 
i 
é 


Subjects covered :— 


Polyolefins 


/ 
/ 
/ 
Polyvinyl Chloride 
/ 
/ 
! 
r 
/ 
i 


PLASTICS PROGRESS 1957 


Extrusion 
Papers and Discussions at British Plastics Convention 1957 


Pi nlythene 


Injection Mouldi: . ‘ ‘e" 
ilding Published for ** British Plastics” by 


Material Developments from leading booksellers 


Glass Reinforced Plastics ST. LONDON S.E.I 


ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD 


~~ i 
‘TNBBIED. 
iv) FARNBORO 


ELECTRIC INDICATOR 





| 


Large Diagrams 
up to 


144” x 74" 


No complex 

electric _cir- 

cults. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready understanding and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking diagrams. 


DOBBIE M‘INNES LTD. 


Nautical and Engineering Instruments 
BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at South Shields - Liverpool - London 
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130 SHAFTS FACED AND CENTRED PER HOUR 


Facing § off each end and drilling 
is centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down “a 


to centres or recentring rer. Standard 
me 


Faces 3° dia ximum bar 


We also manufacture Rotary Cam Vices have = 


and Profile Milling Machines, Short capacity 
Thread Milling Machines, Multiple 


f°) C CO LTD Drilling Heads and Machines, Tapping 
ENGINEE a e f° Machines Gear Tooth Round ng 


nes, Special Machine Tools for 


COVENTRY PHONE COVENTRY 8864! ne anand on 














‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN BULL 


hi / Aber 


Solves your problems 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER + TELEPHONE 
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CLANCEY 


CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 





CSS 


he ae oo eee 


VALE HAL ESOWEN 


CRADLEY “HEATH - 69411-2 


CEY L- BELLE 


YUAN 


T KLE PHONE: 





ST MATT nA MTT TTT 
HET 


MAVITTA 


DRAFTING MACHINES 


vss TIMI TTTTTIN 
LION UITETVSDS SPTELLY 





A complete range of 
Drafting Machines for 
Boards up to SO feet 
long, both vertical and 
horizontal. 


e Adjustable Drawing 
Stands and Boards 


@ Mathematical Scales 
in various materials 


e Surveyor’s Rods 


@ 3D Drawing Boards 
(as illustrated) 


THE NEW 3D DRAWING BOARD 
—for true three-point perspective illustrations. Even the most 
complicated subjects can be produced quickly and easily by any 
draughtsman—no illustrating skill required. Perfected after four 
years research and tested under actual drawing office conditions 


ALLOY AND 


in special 


purpose 
steel 





SPECIAL CARBON 
STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions. Free cutting steels, heat- 
resisting steels, die steels, shear blade 
steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 


DUNFORD & ELLIOTT Suserist» LTD. 

Attercliffe Wharf Works, Sheffield 9. 
Telephone: 41121 (5 lines). Telegrams: “Blooms, "Sheffield, 9” 
Lon 


don Office: 


Linford Street, S.W.8 
Birmingham Office: 25 Burlington Sacate. 118, New St., 2 











the ‘Mavitta 3D’ has been received enthusiastically by the 
Automobile industry. 


NB. The principle only is shown above but our catalogue and/or a 
demonstration will also prove the ‘Mavitta 3D’ invaluable for preparing 
factory process perspective illustrations for use by semi-skilled operatives 
(who would normally have difficulty in reading a print) 

Ask for free catalogue AEG.58 


MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS RD. - SHIRLEY - SOLIHULL - WARWICKSHIRE 
Phone: Solihull! 2231/2 Grams: Mavitta, B’ham. 
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of a Welder - - 


Porirall 


At least, that’s how Dad sees him, because 
Dad’s a welder himself and wants young 
John to follow that craft when he grows up. 
So though he doesn’t realise it now, young 
John is on to a good thing. He’ll get the 
benefit of Dad’s experience. And one thing 
he’s sure to be told is to use S.1.F. products 
in every welding job he does. “There’s 
nothing to beat ’em,” says Dad. “There’s 
thirty-one different rods in the S.I.F. range 
and each one is a winner.” 


You can find out about the S.LF. range by 
writing to 


SUFFOLK IRON FOUNDRY (1920) LTD., 
STOWMARKET, SUFFOLK. 








SHEET METAL PRESS- 
INGS ANY METAL, ANY 
FINISH ANY QUAN- 
TITY, CAPSTAN AND 
AUTOMATIC WORK 
AND ASSEMBLIES 





GRIFFITHS, GILBART, LLOYD & CO. LTD. ‘PRE WORKS, PARK RD. BIRMINGHAM 18 
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NON-FERROUWS CASTINGS 7? 
> ye 


nt i) 
g 


aw 
» DErvice 


TO THE MOTOR INDUSTRY 


One of the best equipped non-ferrous foundries in Europe, Sandwell 

offer you :— 
(1) MOST MODERN METHODS. Finest quality precision Sand Castings, 
Gravity Die-Castings, Shell Moulded Castings, and Pressure Die-Castings. 
(2) WIDEST RANGE. Castings from a few ounces up to 2 tons in weight. 
(3) COMPETITIVE PRICES. (4) PROMPT DELIVERIES 
(5) FREE TECHNICAL ADVICE on all Castings sangre 
For all ag requirements in non-ferrous castings, 

LET SANDWELL QUOTE 

* ILLUSTRATED LITERATURE ON REQUEST. 


: OFFER A COMPLETE 


THE SANDWELL CASTING CO., 

BANK STREET FOUNDRY, WEST BROMWICH. 

Tel STOnecross 2231 (4 lines). Grams: “REPCAST,"’ WEST BROMWICH 
One of the SANBRA Group of Companies 











HT Ti mT mt 


Wilh 


i "Explains costing techniques : 


i ito Ata engineer in the shop - 


A HA 


2 
| pa Sencuntinn 
... from automatic | 
gear boxes to con- and the Engineer 


veyor rollers Tower 
By KENNETH B. MITCHELL, A.c.W.a., AFF.1.W.M. 














Brand Miniature 
Rings in sizes 4 in. This book sets out to explain cost accounting and how it operates 
to 2in. diameter are | to the engineer on the shop floor. The approach is simple 
fitted in an amazing and direct, the reader being shown in a practical manner how 
number of varied - & 4 modern cost accounting influences every department. Special 
applications and they attention is given to problems of budgeting and budgetary control. 
are standard equipment in almost all the vehicle BS 

suspension dampers manufactured in this country. = CONTENTS 

Part I. Introduction to costing: Part II. The purpose of budgets : 
The normal Ring material is a close grained Cast Accounting for materials and Key budgets: Material and labour 


jron, but should particular applications be subject labour: Overhead expenses: budgets: Expense, administrative 
Final costing and presentation: and master budgets: Budgetary 


to rusting we produce a special austenitic iron. , 
Costing by standards, etc. control, etc. 


Our Technical Department will read recommendations and quot- 83x54”. 126 pp. Illustrated. 10s. 6d. net. By post 1ls. 4d. 
ations against details of your particular needs. 
Published for *‘ Machine Shop Magazine” 


LEEDS PISTON ING —& ENGINEERING CO. TEL. 3111 Obtainable from leading booksellers or direct from — 


Goodman St, Hunslet, Leeds. 10 Iliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 
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Britain’s Roman Highways 
ERMINE STREET Brough = 


When the Romans invaded Britain they were faced with the problem of Doncaster Wintringhem == 
creating suitable highways which would give their legions access to the — 
ends of the country. Of the many they built the most important and famous 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street. 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. By 

means of a ferry it made communication with Brough and York. 

North of Lincoln another road diverged from it Westwards to 

Doncaster. Near London the Enfield Highway is part 

of the old road. 

In Lincolnshire, Ermine Street is known as a ‘ ramper” or 

* The Old Street.’ Like Watling Street and the Fosse Way, : ost 

Ermine Street appears to have been paved from end to end. —S 

Today the historic highway has become part of the main ee 
road transport system of the country. This system is about — 
to be modernized so that the transport of the 

country may continue to flow evenly. 


| gu ‘ 


| 


? 


Lincoin 


Ah. 





* Richard Berry have been actively concerned in improving 


the passage of vehicles over the roads of Britain and the 
World for over a hundred years. loday the tradition of their GARRY Om BERRY 
skilled craftsmen is being kept alive by the products of their 


new road spring factory RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 


- 


LEAF SPRING DESION”™ 


Oegne” ONE OF THE (BROCKHOUSE )COMPANIES 








For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the *‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 


Almost limitless in its applications, it requires only one 
operation by one operator, working from one side of 
the material only, to set or 

clench the rivet, thereby en- 

abling rivets to be set in posi- 

tions inaccessible by other 

methods. 

Our technical staff will be 

pleased to co-operate in 

solving your assembly 

problems. 





illustration above shows “Pop’’ Rivets being used 
attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 


TUCKER POPRivets 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road . . . BIRMINGHAM 22 


Telephone: BiRchfields 4811 (9 lines) Tefegrams: EYELETS, B8IRMINGHAM 
Consultonts:s AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
The trade mark’ POP™ 4s registered in respect of rivets im the United Kingdom and many other countries in the name of the Geo, Tueker Eyelet Co. Lid. 
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WE 
ALSO 
MAKE 
Ife 
STRAIGHT 
LENGTHS 
FROM 

TO 
3° BORE 


wis 


CATALOGUE & PRICES ON APPLICATION 


HerMeETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC. BIRMINGHAM 


114 











“3 


HIGH DUTY 
CASTINGS 


for 


Vauxhall 


made by 


C.&B. SMITH LTD. 





lronfounders 
WOLVERHAMPTON 











| 
| WHERE THERE'S A RUGGED JOB 


THERE'S EVERY REASON FOR 


| 
| 


| 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





Manufactured by SINTERED PRODUCTS LTu 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 
COL tYHurst 2511 


London Office: 76 Victoria Street, S.W.!1 - ViCroria 1845/6 
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Duaflex Rings restore 
power and efficiency 


More and more fleet owners are 
fitting Duaflex Rings in worn en- 
ines using an excessive amount 
of oil but not yet due for a 
major overhaul. Self-adjusting 
Duafiex Rings take up irregu- 
larities in the bore and form a 
gas-tight seal between pistons 
and 
ducing oil 


cylinder walls, thus re- 
consumption and 


restoring lost compression. 


Lower oil consumption 








How Duaflex Rings work 


1 The vertical seal- 
ing spring keeps the 
rails firmly in the 
ring groove, forming 
a perfect seal 


2 The expander 
maintains an ecven 
outward pressure on 
cylinder walls 


3 The rails ‘wipe’ 
oil from cylinder 
walls, avoid scraping 
and wear. 


For best results fit 


Wellworthy 


Pistons 


with Matched Sets of 
Wellworthy Rings at 


the 


fitting 


same 
Duafiex 
Control Rings. 


as 
Oil 
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SEND 


smoother running 
with DUAFLEX 
Oil Control Rings 


This model ‘O’ Bedford, operated by Pease 

Transport Limited (Carriers for Tate & Lyle 

Limited), was fitted with Duafiex Rings when 

oil consumption was 1 pint in 88 miles. After 

fitting, the oil consumption fell to 1 pint in 405 

miles and 56,000 miles were completed on this 

set of rings before oil consumption again rose 

to a prohibitive figure. This efficient Transport 

Organisation has equipped many other vehicles 

of different makes with Wellworthy Duafiex Rings 

and it is well satisfied with the general improvement 
in engine efficiency. 


WELLWORTHY 


DUAFLEX 


OIL CONTROL RINGS 
*The Choice of the Expert : 
REDUCE OIL CONSUMPTION 

INCREASE COMPRESSION + DEFER RE-BORES 


Write for leaflet A.2/4 to :— 


WELLWORTHY LIMITED LYMINGTON HANTS 





Shape your 
thoughts with.. 


DURAGLAS 


Duraglas fabrics and mats are available in 


qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
your Why not 


answer to problem 


’ 


consult us 


FOR FECHAITC A rE RATURI 





Coopers are the original makers of the Felt Polishing 
Bob as used today, and today Coopers offer a wide range 
of bobs which includes the ideal wheel for every class of 
work, in six grades from soft to rock hard, and in four 
qualities. 


in Finishing 





NOW: Felt endless belts. The newest development 
in polishing, only obtainable from Coopers. Send for 
details. 











POLISHING MOPS 

Coopers Calico Mops can be supplied in any diameter 
and thickness, loose or stitched, and suitable for tapered 
or parallel spindles. There is a good economy range of 
section mops, too. Each quality can be supplied in 
grades to suit the class of work. 


Send today for details of the entire bob and mop range. 


COOPERS FELT 





(B°’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone : 


COOPER & CO. 


Brynmawr 312 








Wnty! 


ae 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 











“196°C 


SHRINKAGE FITS 


Yes, Shrinkage Fits by a remarkable new process... . 
freezing the shaft or insert by immersion in liquid oxygen 
or nitrogen down to minus 185/196° centigrade .... 
simplicity itself, combined with a saving of many hours. 


Here, at Dupree Swift, we make the spherical copper 
vacuum container (above) for storage of liquid oxygen or 
nitrogen, and the cylindrical or soaker type for immersion 
of the insert in either of these liquefied gases. 

Write for our Catalogue F—it will tell you more about us. 


UPREE 
SWIFT 


& COMPANY LIMITED 


23/25, Broadwall, Blackfriars, LONDON, S.E.1. 
Established 1919. Telephone : W ATerloo 5750. 
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Automat 


inserted in your production line will 
produce cleaned parts automatically, 
either in batches or as single units 
and its automatic load measure together 
with auto feed and discharge enable 
this equipment to be adopted in 

most planning 


schemes. 


TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky smooth- 
ness without flaws and means swift, effortless 
work, saves time and energy. 


BLACKNESS Lines drawn with a Turquoise are 
always crisp and uniformly black due to 
wonderful 100%, Electronic Graphite which 
guarantees maximum density. 


= 





STRENGTH The compact lead that results from 
this 100%, Electronic Graphite will take a needle 
point and hold it under great pressure. Saves 
annoyance and frequent sharpenings. 


= WH 
Set 


DURABILITY Turquoise lead is so compact that 
the longest line remains uniform in width and 
blackness yet will rub out without trace if 
required. 


GRADING Turquoise pencils are available in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 


ee 
vy a 


AIRLESS 
CONTINUOUS 
BLAST CLEANING 
MACHINE 


SPENCER & HALSTEAD LTD. 
BRIDGE WORKS - OSSETT - YORKSHIRE 
TEL OSSETT 821-4 GRAMS SPENSTEAD 


ALSO AVAILABLE 


Turquoise drawing leads 
2B to 6H 


=———ST it > >>) ge 
nN coal . 


drawing pencils 
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EAGLE PENCIL COMPANY ASHLEY RD-TOTTENHAM'‘N.17 
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Classified Advertisements 


RATE 4d. 


PER WORD -: 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the May 1958 issue should be to hand not later than first post 29th April 


FOR SALE 


100 BAYS of brand new adjustable Steel 
Shelving, 72” high x 34” wide x 12” deep, 
stove enamelied bronze green. Sent knocked 
down, 6 shelf bay—£3 15s. Od. Sample delivered 
free. Quantity discounts. N. C. Brown Ltd., 
Eagle Steelworks, Heywood, Lancs. Telephone 
69018 [3613 


MISCELLANEOUS 


| ALL and Roller Bearings, etc., wanted. Also 
Surplus Goods—especially Hand Tools—of 

all descriptions. For po Metal Boxes of strong 
and sturdy gauge and construction, with handles, 
in all sizes. Ask for details. R. Pordes, 138 New 
Cavendish Street, London, W.1. Museum 5250 
{5624 

NEW TRANSMISSION 


TEW type Variable Speed Units available, 
suitable for incorporating in the new design 

of Tractors and Motor Cars. Will give greater 
ratio than other new variable speed units fitted 
to Continental cars Details from Philip de 
Havilland Machine Co. Ltd., 64-66 Grosvenor 
Street, Portsmouth {5627 


PATENTS 


THE Proprietors of British Patent No. 713,084, 
“Steel with High Wear Resistance at Elevated 
lemperature.”’ are desirous of securing commer- 
cial exploitation of the invention in the United 
Kingdom by way of licence or otherwise. 
Enquiries should be addressed to Stanley, 
Popplewell, Francis & Ross, Cursitor House, 9-11 
Cursitor Street, Chancery Lane, London, E.C.4 
{5630 











COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Gridge Road 


Telephone: HOP 1784 LONDON, S.E.i 





NEW BALL & 
ROLLER BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


WRITE FOR NEW STOCK LIST 


CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD, LONDON, S.W.6 





s RYBEARINGS LONDON TELEX 





(No responsibility accepted for errors) 


PATENTS 


THE Proprietor of British Patent No. 700846, 
entitled “Valve Seat Insert Construction for 
Internal Combustion Engine,” offers same for 
licence or otherwise to ensure practical emp 
in Great Britain. Enquiries to Singer, Stern 

Carlberg, 14 E. Jackson Blvd., Chicago 4, Illinois, 
U.S.A. {5625 


SERVICES OFFERED 


ESIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, S.W.1. Tel.: Abbey 
$444 (5610 


SITUATIONS VACANT 


] ONDON Company specializing Rubber Sus- 
4 pension requires Sales Engineer for position 
with scope and future. Car at disposal. London 
resident essential. Acon Products, 16 North End 
Road, N.W.11. Speedwell 8802 {5631 


INISTRY OF TRANSPORT AND CIVIL 
+ AVIATION: Vehicle Examiners (Grades I 
and III). About 50 pensionable posts in England, 
Wales and Scotland for men and women for 
inspecting and testing mechanically propelled road 
vehicles and the testing of candidates for p.s.v 
driver's licences. Age at least 26 (30 for Grade II 
posts) on 1.3.58 Candidates must have had 
good practical training in automobile engineering, 
followed by at least 3 years’ experience in repair 
and maintenance of motor vehicles, including 
public service and goods vehicles, and will be 
expected to have had some experience of driving 
heavy vehicles They must be able to work 
without supervision and to write concise reports 
and have a full knowledge of the Highway Code 
Men’s Starting Salary (Grade III): from £655 
(26) to £745 (28 or over Maximum (London 
£870. Men's London salary scale (Grade II 
£870-£1,030. Good promotion prospects from 
Grade III to Grade Il Write Civil Service 
Commission, Scientific Branch, 30 Old Burlington 
Street, London, W.1, for application form, 
quoting No. S 232/58. Closing date 17th April, 
1958 {5629 


PPLICATIONS are wanted by the Common- 
< wealth Relations Office for an appointment 
as Automobile Engineer in India under the Tech- 
nical Co-operation Scheme of the Colombo Plan 
Will be required to examine the maintenance 
establishments of State Transport undertakings 
and advise on improving the methods of 
reclaiming worn-out parts of vehicles and the 
maintenance facilities in general Must hold 
a University degree in engineering or 
A.M.I.Mech.E., and have full knowledge of the 
latest methods for the reclamation of worn-out 
motor vehicle parts. Duration one year in the first 
instance. Contract with the U.K. Government 
Salary £2,000 p.a. (subject to U.K. income tax) 
plus tax-free oversea allowance of £1,190 p.a 
(married) or £640 p.a. (single), plus other allow- 
ances and free furnished accommodation. For 
further information and application forms write 
Ministry of Labour and National Service (E.9), 
26-28 King Street, S.W.1, quoting A.12/IND 
179/TCS {5628 


TUITION 


.M.1.M.I., City and Guilds, A.M.I.Mech.E., 

etc., on “‘No Pass-No Fee”’ terms. Over 95% 
successes. For details of Exams. and Courses in 
all branches of Auto., Aero., Mechanical Eng., 
etc., write for 144 page handbook — Free. 
B.LE.T. (Dept. 643), 29 Wright's Lane, London, 
W.8. {5553 


BOOKS 

RESISTANCE Welding in Mass Productioa. 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W. 
and T. Watson, M.Inst.W. The ground co ered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and ——. requirements. 2l1s. net 
from all booksellers, 22s. Id. by post from The 
Publishing Dept., Dorset House, Stamford Street 
London, 5.B.1. 


AUTOMOBILE Chassis Design. 2nd Edition. 
By R. Dean-Averns. A _ text-book o1 the 
fundamentals and technique of design for heavy 
and light vehicles. This greatly enlarged edition 
covers all the main < P s of an bil 
apart from the prime mover. 30s. net from 
all booksellers. By post 31s. 4d. from The 
Publishing Dept., Dorset House, Stamford St., 
London, S.E.1. 











ILLUSTRATED 
ALPHABETICAL 


* For automatic and capstan precision 
parts —in any metal —to your own speci- 
fications . . . consult the specialist machinists. 


LF.V., DAL, D.LArm., A.R.B. Fully 


Be PRECISION 
PARTS from 
the BAR by 


encore: y \. 
os <MKOKL) 
M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 














A large range of all types IN STOCK 


both NEW and USED. Send for particulars 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 
w.W.t 
WOPraGs LIG == 
- s CENtra! 7606-8 


EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 


Phones: EUSton 4681 & 3771 
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BIRFIELD ENGINEERING LIMITED 


The Research Division of this newly formed company serving the Birfield 
Group of Companies seeks the services of several young engineers interested in MEK-ELEK Engineering Led. 
research and development work as 17, Western Road, Mitcham, Surrey. 


RESEARCH TECHNICIANS 


In recent months a number of highly qualified and experienced engineers 
have been recruited to enable this company to be set up. Able men are now in 
charge of departments covering design, product and process research and develop 
ment and experimental workshops. The work is predominantly concerned 
with the automotive industry, but extending also to cover Birfield’s present and 
future interests in the railway, aircraft and general engineering fields 

Young men are needed to assist in these projects and the basic requirements 
are ; for 

@ A Good Engineering Apprenticeship; | ai 
@ H.N.C. in Mechanical or Electrical Engineering, or an Engineering Structural Joints 
Degree; Rrochure on High 
@ A keen interest in research and development work; oP Bolting, 
avail..ble on request 
@ Age 21 to 30. 
The salary and other terms of service will be attractive. Applications are cael & SON LTD 
ad: - p se articular age, training, education and 
invited: they should be sent, giving particulars of age, training, education anc Altrincham Street, Manchester | 
experience, to the 
“ London Rep: W. Kelway- § N.E. Coast: Fasteners Led. 
Personnel Manager, Bamber & Co. Ltd., | 2Hall St., Barnard Castle 
9 Victoria Street, $.W.! County Durham. _ 


Hardy Spicer Ltd., Chester Road, Birmingham,'24. | ‘Teleghene: Aber Gnn6 I Tel. Deemee Camas hems 
dmS™.38 























e coolant pumps 
sakage OWL « hydraulic transmission systems, etc. 


by fitting EEPNETN)Flexibox] MECHANICAL SEALS 


FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 Telephone: Trafford Park 1477 ' Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world - Associated companies in U.S.A., France and Germany 

















Automobile Engineer, April 1958 

















fect 1807 








FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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This is 
Operation 


BRITAIN 


It is an organisation which exists to tell the world about Britain. It makes 
no profits and is independent of governments and political parties. 

It has been formed by a group of men of wide experience in many 
different spheres of activity and of many shades of political opinion, who 
are united in their belief in Britain’s future as a great nation. We in 
Operation Britain believe that to attain that future Britain and all her 
people need now a form of encouragement and guidance which can best 
be provided by an independent organisation commanding all the re- 
sources of modern publicity. 

It is our belief that too little is known, either at home or abroad, 
of Britain’s tremendous achievements. At home, the inspiration of the 
past and our present successes are the best possible source of confidence 
in our future. Abroad proof of Britain’s ability to lead the world in 
many fields is of inestimable value in increasing our trade with other 
nations. Proper presentation to the British public and to the world of 
such achievements will realize for us the prestige that this nation has 
earned, and the pride that we can justly feel in Britain’s strength and in 
her qualities of greatness. 

Operation Britain’s function is not to preach, but to inform: not 
to exhort, but to encourage every member of our close-knit nation, 
each one of whom has a part to play in shaping our future. That future 


if we all build together—is bright with promise. 


British Achievement 
Speaks for BRITAIN 


Write for details of corporate and individual membership to 


These are the objects of 
OPERATION BRITAIN 


To make clear the importance of thriving 
successful industry throughout the country, 
and, through it, an ever expanding export 
trade, if our present standard of living is to 


be maintained and raised still higher. 


Further, to demonstrate the essential inter- 
dependence of our people of every type and 
. uy ation men and women young and 
ld—who, in times of national emergency, 
have nt ariably nown the la unity and 


ietermunation, 


To ensure that our own people—while 
made aware of our shortcomings shall 
we the widest possible knowledge of our 
national achievements in the social, cultural, 


scientific and industrial fields 


To publish, from time to time, factual 
statements regarding our successes in over- 
eas markets, and actively and positively to 
counter misrepresentations of Britain which 
are damaging to our national prestige, and 


thus, to our Commer: ial opportumbes, 


To ensure that people throughout the world 
are no less well-informed than those at 
home regarding our national achievements 
in every field of human endeavour: and 
thereby to heighten the prestige of British 


products in vital export markets. 


Thus, to reawaken pride in Britain's 
position in the world us a powerful force 
working for the good of all peoples and, 
through this more favourable climate of 
opinion, to raise further the morale of all 


engaged in commerce and industry. 





THE OPERATION BRITAIN ORGANISATION * 16$ FLEET STREET LONDON BC4 * FLEct Street sor 
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